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Edinburgh showing varying patterns of brickwork.    220 
Fig. 10.3 Stanley Street Tenement, Glasgow (1880’s), an example of the  
use of polychromatic brickwork on a domestic structure  
(Copyright SCRAN).         221 
Fig. 10.4 Beltonford Housing, showing the use of polychromatic 
 brickwork to imitate ashlar quoins and window jambs (1863)  
(Copyright SCRAN).        221 
Fig. 10.5 Kelvindale Paper Mill Housing (1864), extensive use of polychromatic 
brickwork (Copyright RCAHMS).      222 
Fig. 10.6 Polychromatic brickwork, Estate Housing, 624-644 Crow Road, Glasgow 
(1885).          222 
Fig. 10.7 Miners' row, Stirlingshire showing polychromatic brickwork used on the 
most humble of buildings (Copyright Stirling Council).   223 
Fig. 10.8 Miners' housing in Lanarkshire again showing the use of  
polychromatic decoration (Copyright SCRAN).    223 
Fig. 10.9 Miners' row Penicuik showing polychromatic decoration 
(Copyright SCRAN).        224 
Fig. 10.10 Polychromatic brickwork on workers housing, Glenkinchie,  
East Lothian (1890’s) (copyright SCRAN).     224 
Fig. 10.11 Miners' row, Fallin with polychromatic decoration at various  
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points (copyright SCRAN).       225 
Fig. 10.12 Polychromatic decoration, Cottages, 34 / 100 Main Street  
Newtongrange (1872).       225 
Fig. 10.13 Detail of polychromatic decoration, Cottages, 34 / 100 Main  
Street Newtongrange showing disruption to bond.    226 
Fig. 10.14 62 Tryst Road, Stenhousemuir, polychromatic brickwork at  
reveals and arches (1890’s).       226 
Fig. 10.15 Polychromatic brickwork at quoins and reveals, Victoria  
Cottages, Luthermuir (1880’s).      227 
Fig. 10.16 Bands of darker brickwork, Barrowfield Weaving Factory,  
103-111 French Street, Glasgow (1889).     227 
Fig. 10.17 104-118 Tradeston Street, Glasgow, showing lozenges  
formed of darker bricks (1896).      228 
Fig. 10.18 Polychromatic arches, reveals, quoins, string courses and  
oculi, Kinning Park Colour Works, 73 Milnpark Street, Glasgow (1892),  
an intricate and bold statement in coloured brick on a small scale 
industrial building.        228 
Fig. 10.19 Detail of polychromatic decoration, Kinning Park Colour Works,  
73 Milnpark Street, Glasgow.       229 
Fig. 10.20 Baltic Works Chimney, Dundee (1864) showing polychromatic  
brick bands.         229 
Fig. 10.21 47 Upper Gray Street, Edinburgh (1870’s) showing various  
polychromatic embellishments.      230 
Figs. 10.22 (a-d) Polychromatic brick is used extensively to embellish  
Cox’s Stalk, Dundee (1865) including the use of darker bricks and  
Greek Key decoration.        231 
Fig. 10.23 Polychromatic arches, reveals, quoins, oculi and string course,  
Kerse Mill, Kerse Road, Stirling (1898).     232 
xxii 
 
 
 
Fig. 10.24 Errol High Street (Adjacent Picture House) (1880's), showing 
polychromatic quoins, arches, reveals and string courses.   232 
Fig. 10.25 Errol High Street (Cement Pointing) (1890's) showing  
polychromatic arches and reveals.      233 
Fig. 10.26 Errol High Street (Stone Dressing) (1880's) showing extensive 
polychromatic decoration.       233 
Fig. 10.27 Polychromatic quoins and reveals, Church Lane, Errol (1890’s), 
polychromatic decoration to quoins and reveals.    234 
Fig. 10.28 Errol High Street (Picture House) (1890's) with polychromatic  
reveals, quoins, arches, string course and oculus.    234 
Fig. 10.29 Polychromatic arches, oculus, quoins and reveals, 58-72  
Tobago Street, Glasgow (1883).      235 
Fig. 10.30 119-123 James Street Glasgow (1890’s), showing arches,  
quoins, string courses and reveals in polychromatic brick.   235 
Fig. 10.31 Glebe Sugar Refinery, Kerr Street, Greenock (1865) showing  
extensive use of polychromatic decoration at arches, quoins  
and reveals.         236 
Fig. 10.32 Extensive polychromatic decoration, quoins, reveals, arches  
and Greek key decoration, Hayford Mills, Kersebonny Road,  
Cambusbarron (1865).       236 
Fig. 10.33 Greek key pattern showing disruption to bond, Hayford mills, 
Cambusbarron (1865).       237 
Fig. 10.34 A rare example of polychromatic brickwork used on an  
engineered structure, East Hamilton Street Bridge, Greenock (1885). 237 
Fig. 10.35 Detail of polychromatic brick arches, reveals and string  
courses, Standard Oil Works, 54 Admiral Street, Glasgow (1898).  238 
Fig. 10.36 Polychromatic decoration, arches, reveals and quoins at  
Minard Hall, Argyll (1899).       238 
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Fig. 10.37 Blinshall Works, Dundee (1866) showing extensive use of  
polychromatic decoration (Copyright RCAHMS).    239 
Fig. 10.38 Kingston Grain Mill, Glasgow (1875) with extensive use of 
 polychromatic brickwork at arches, quoins, reveals, oculi and string  
course (Copyright RCAHMS).      239 
Fig. 10.39 55-59 Kilbirnie Street, Glasgow (1882) with Greek Key pattern 
polychromatic decoration (Copyright RCAHMS).    240 
Fig. 10.40 Salt glazed brick, 2 Ratcliffe Terrace, Edinburgh (1890’s)  
including bullnose bricks used to form sill.     245 
Fig. 10.41 Exposed section of brickwork, Clyde Place, Glasgow (1890’s)  
showing the bonding of a glazed brick face to common brick backing. 245 
Fig. 10.42 Glazed brick beneath railway bridges, Clyde Place, Glasgow. 246 
Fig. 10.43 Rear of 3 John Finnie Street, Kilmarnock (1880’s) showing  
extensive use of glazed brick.      246 
Fig. 10.44 Rear of Dunlop Street, Kilmarnock (1880’s), one elevation  
constructed of glazed brick, the main facade being of sandstone.  247 
Fig. 10.45 Barrowfield Weaving Factory, French Street, Glasgow (1889),  
glazed brickwork is used to considerable decorative effect including  
string courses in green, a Greek key pattern in orange and diaper  
patterns in blue brick.        247 
Fig. 10.46 11-13 Crichton Street Dundee (1893), glazed polychromatic  
brickwork is used to considerable decorative effect.    248 
Fig. 10.47 Albion Street, Glasgow (1890’s) one elevation of which is  
built using glazed brick, the others in common brick. Given the bricks  
are exactly commensurate in size allowing accurate bonding between  
the two elevations at the quoins they may well have been manufactured  
by the same company.       248 
Fig. 10.48 Pend, Olympia Street, Glasgow (1880’s), faced with glazed  
xxiv 
 
 
 
bricks, the inset shows the thinness of the joints used in building 
 such work.         249 
Fig. 10.49 A specially moulded doorway formed of glazed bricks,  
Victorian Toilets, Rothesay (1899).      249 
Fig. 10.50 The Victorian Toilets in Rothesay, glazed brick combining  
functional and decorative uses.      250 
Fig. 10.51 The trademark of J and M Craig, glazed brick manufacturers of 
Kilmarnock.         250 
Fig. 11.1 Pilasters at Houldsworth’s Mill, Glasgow (1804) 
(Copyright RCAHMS).        255 
Fig. 11.2 Base of pilaster at Houldsworth’s Mill showing the bond of the  
brickwork (Copyright RCAHMS).      255 
Fig. 11.3 Pilaster at Hamilton Cloth Factory (1855) showing complicated  
but successful bond pattern.       256 
Fig. 11.4 Pilasters at Glebe Sugar Refinery, Greenock (1865).  256 
Fig. 11.5 Detail of pilaster at Glebe Sugar Refinery, Greenock (1865). 257 
Fig. 11.6 Narrow pilasters, Hayford Mill, Cambusbarron (1865).  257 
Fig. 11.7 Wider pilasters Hayford Mill, Cambusbarron (1865).  258 
Fig. 11.8 104-118 Tradeston Street, Glasgow (1896) showing  
narrow pilasters.         258 
Fig. 11.9 Detail of pilasters one brick in width at Tradeston Street,  
Glasgow (1896).        259 
Fig. 11.10 Pilasters, Bell Street Cleansing Depot, Glasgow (1896),  
these were the widest pilasters recorded at six bricks in width.  259 
Fig. 11.11 Detail of pilasters at Bell Street Depot, Glasgow.   260 
Fig. 11.12 Pilasters at the Rosemount Building, Edinburgh (1857).  260 
Fig. 11.13 Pilasters of varying thickness, Strand Street Bonded  
Warehouse, Kilmarnock (1879).      261 
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Fig. 11.14 Narrow butresses at St Paul's Church, Hurlford,  
Ayrshire (1856).        261 
Fig. 11.15 Dalmarnock Gas Works, single storey with pilasters (1871). 262 
Fig. 11.16 Detail of pilaster with stone capital, Rumford Works,  
Glasgow (1892).         262 
Fig. 11.17 Kerse Mill, Stirling (1898) showing pilasters and bonding  
arrangement devised to allow use of polychromatic decoration.  263 
Fig. 11.18 Dogtooth course, Newtongrange (1872).    267 
Fig. 11.19 Dogtooth course formed of special bricks, Picture House,  
Main Street, Errol (1890’s).       267 
Fig. 11.20 Kingston Grain Mill, Glasgow (1875) showing dogtooth  
courses in arches and string courses (copyright RCAHMS).  268 
Fig. 11.21 Kinning Park Colour Works, 73 Milnpark Street,  
Glasgow (1892), dogtooth courses used in arches.    268 
Fig. 11.22 Standard Oil Works, 54 Admiral Street / Milnpark 
 Street Glasgow (1898), dogtooth string course.    269 
Fig. 11.23 104-118 Tradeston Street, Glasgow, (1896) the only example 
 of a double dogtooth course found in the course of this research.  269 
Fig. 11.24 58-72 Tobago Street, Glasgow (1883), dogtooth course  
at cornice level.         270 
Fig. 11.25 The sole example of a dentil course in 18th century Scottish  
brickwork, Kippen Dovecote (1780’s).     273 
Fig. 11.26 Glentana Mill, Alva (1887), dentil course at cornice level  
formed of moulded convex bricks.      273 
Fig. 11.27 Dentil course, Troqueer Street Tenement, Dumfries (1880’s)  
with stretchers placed between each projecting header.   274 
Fig. 11.28 Dentil course formed of single splay bricks, Jordanhill  
Housing, 1-23 Munro Place, Glasgow (1877).    274 
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Fig. 11.29 Dentil course, Dalmarnock Gas Works, Glasgow (1871). 275 
Fig. 11.30 Dentil course formed of moulded convex bricks, Hayford Mill, 
Cambusbarron (1865).       275 
Fig. 11.31 Dentil courses at 5-7 Clarence Street, Greenock (1880’s). 276 
Fig.11.32 Gables at Warehouse, 19-37 Otago Street, Glasgow (A) and 
 Barrowfield Weaving Factory, 103-111 French Street (B) showing dentil 
 courses following gables and the cutting of brick at the apex.  276 
Fig. 11.33 Dentil courses, Barrowfield Weaving Factory, 103-111 French  
Street, Glasgow (1889).       277 
Fig. 11.34 Dentil course, Greenhead Works, 45 Greenhead Street,  
Glasgow, (1888).        277 
Fig. 11.35 Tumbling used on the gable of urban housing, Green Street,  
Calton, Glasgow dating to the 1820’s (Copyright Glasgow Life).  280 
Fig. 11.36 Detail of tumbling, Calton, Glasgow (Copyright Glasgow Life). 280 
Fig. 11.37 Tumbling at the gable end of the Dairyman’s House,  
Dun, (1800).          281 
Fig. 11.38 Tumbling used decoratively at 11-13 Crichton Street,  
Dundee (1893).         281 
Fig. 11.39 Details of brick tumbling taken from Adams (1908 97).  282 
Fig. 12.1 Hollow wall construction at the Pineapple, Dunmore (1761),  
although scorched red, the back wall is of rubble stone.   290 
Fig. 12.2 The Rosemount Building, Edinburgh, (1857) this is the earliest  
surviving example of a cavity walled building in Scotland.   290 
Fig. 12.3 Detail of rat trap bond showing double headers used to maintain  
bond, 34-100 Main Street, Newtongrange (1872).    291 
Fig. 12.4 Bricks laid on edge to form a cavity in a method similar to rat 
 trap bond, North Back Road, Biggar (1890’s).     291 
Fig. 12.5 Detail of cavity walling at Broom Road, Dumfries (1900), note  
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the outer wall is a single brick thick rather than the more usual half brick. 292 
Fig. 12.6 (A) Metal ties used to tie the two skins of brick together in the  
Broom Road Tenement, Dumfries (1900) and detail of the manufacturer  
of the bricks (B).         292 
Fig. 12.7 Detail of the gable of Luggerwood Street, Newtongrange (1875)  
showing stretcher bond.       293 
Fig. 12.8 The gable of 74 Orchard Street, Galston, Ayrshire (1870’s) built  
of cavity walling in the same manner as that shown in fig. 12.7 above. 293 
Fig. 12.9 Cavity walling in Church Lane, Errol (1890’s) with stone lintels  
laid over window and door openings.      294 
Fig. 12.10 Row of housing, Hawkhill Road, Kincardine, Fife (1890’s),  
built using cavity walling with arches laid over openings.   294 
Fig. 12.11 Detail of the stretcher bond used in Hawkhill Road, Kincardine,  
Fife (1890’s).         295 
Fig. 12.12 Various styles and sizes of cavity wall ties as advertised by  
Brabys of Glasgow, 1893 (Braby 1893).     295 
Fig. 12.13 The use of higher quality bricks to bond two skins of brick in  
10 Spittal Street, Stirling (1890’s).      296 
Fig. 12.14 Strand Street Kilmarnock, Industrial (a) and Tenement (b)  
showing unusual bonding in cavity wall construction.   296 
Fig. 13.1 Internal brick partition, Keir Estate, Stirling (1820’s).  301 
Fig. 13.2 Brick internal wall, Logie School House (1850’s).   301 
Fig. 13.3 The Town House, Aberdeen under construction, showing brick 
 internal partition (1867) (Copyright SCRAN).    302 
Fig. 13.4 Brick internal wall, Sword Street Tenement, Glasgow (1890’s),  
note stone steps built into the wall and strapping to hold lath and  
plaster lining.         302 
Fig. 13.5 Detail of brick internal wall, Sword Street, Glasgow (1890’s)  
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showing irregularities in laying of bricks and the use of bricks fired to a  
lower degree of vitrification than those used externally.   303 
Fig. 13.6 The internal partition visible at 37 Bridge Street, Glasgow  
(1870’s), very rough construction and deficiencies in bonding with the  
stone facade are all evident.       303 
Fig. 13.7 Tenement Earl Grey Court, Edinburgh (1870’s) showing  
central internal walls half a brick in thickness (Copyright RCAHMS). 304 
Fig. 13.8 Kelvinside Court, Glasgow (1880’s), showing half brick thick  
partitions (Copyright RCAHMS).      304 
Fig. 13.9 Barloch Street, Glasgow (1870’s), showing internal partitions  
half a brick in thickness (Copyright RCAHMS).    305 
Fig. 14.1 The use of a metal tie to bond a half brick wall to a clay backing  
(Copyright Morton 2008).        310 
Fig. 14.2 Brick used as a shuttering material, Leetown, Perthshire  
(1860’s), note use of headers to bond the two half brick walls to the  
clay core.         310 
Fig. 14.3 Brick over cladding at Logie Schoolhouse, Angus (1850’s) with  
the brick built from the original rubble foundation.    311 
Fig. 14.4 Detail of brick over cladding with clay wall behind, Logie  
Schoolhouse, Angus (1850’s).      311 
Fig. 14.5 Main Street, Luthermuir (1850’s), showing two phases of  
construction under one roof, the clay wall on the right has been  
over clad.         312 
Fig. 14.6 Detail of Main Street, Luthermuir, showing stretcher bond with  
occasional headers tying back into the clay wall behind.   312 
Fig. 14.7 104 Main Street, Lawrencekirk (1880’s), brick over cladding of  
a clay building.        313 
Fig. 14.8 Detail from 104 Main Street, Lawrencekirk showing stretchers 
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 with occasional headers bonding into the clay behind.   313 
Fig. 14.9 Detail of the method of constructing brick lined ashlar showing  
block bonding (a), through stones (b) and the stone cut to fit given  
courses of brick (ICS 1898 43).      319 
Fig. 14.10 Compound masonry which encompasses brick / ashlar  
showing iron cramps joining the two parts of the wall  
(Smeaton 1836 272).        319 
Fig. 14.11 The brick wall, cavity, rubble backing and stone copes of the  
“peach wall” at The Pineapple (1761).     323 
Fig. 14.12 The flue of one of the “peach walls”, The Pineapple.  323 
Fig. 14.13 Where the wall at the Pineapple is built solid, headers bond  
into the rubble backing.       324 
Fig. 14.14 The garden wall at Dumfries House, Ayrshire (1756).  324 
Fig. 14.15 Cross section through the garden wall, Dumfries House,  
Ayrshire (1756).        325 
Fig. 14.16 Sloped section of garden wall, Dumfries House, Ayrshire. 325 
Fig. 14.17 Interior of garden wall, Dumfries House, Ayrshire showing  
underfired bricks in the centre of the wall and poor bonding between  
inner and outer leaves of brick.      326 
Fig. 14.18 Megginch Garden Wall, Perthshire (1707), the oldest  
example of brickwork surveyed as part of this research.   326 
Fig. 14.19 Drybridge Smithy, Aberdeenshire (1860’s) with brick arches  
employed over openings (Copyright RCAHMS).    330 
Fig. 14.20 Morebattle Joinery Workshop, Scottish Borders (1850’s)  
showing brick arches at openings (Copyright RCAHMS).   330 
Fig. 14.21 Brick door jambs, Belnahua, Argyll (1890’s)  
(Copyright RCAHMS).        331 
Fig. 14.22 Brick quoins at door jambs, Loch Ranza, Arran (1890’s). 331 
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Fig. 14.23 Brick window jamb, Salen, Mull (1850's).    332 
Fig. 14.24 Internal face of brick window jamb, Salen, Mull showing rough  
bonding with rubble.        332 
Fig. 14.25 Brick quoins and window jambs, Auld Panmure House,  
Newton Stewart, Wigtownshire (1860’s).     333 
Fig. 14.26 Brick arches and jambs, Whithorn, Dumfries and Galloway. 333 
Fig. 14.27 Main Street, Evertown, Dumfries and Galloway (1870’s),  
alternating stretchers and headers used at window jambs.   334 
Fig. 14.28 Segmental brick arch above window reveal in a rubble walled  
building, Fort George (1747).       334 
Fig. 14.29 Detail of brick nogging at Blackburn House, West  
Lothian (1772).         339 
Fig. 14.30 Brick infill wall from 81 High Street, Aberdeen (1780’s)  
(Copyright SCRAN).        339 
Fig. 14.31 Brick on edge infill panels, Merchant’s House,  
Brechin (1780’s).          340 
Fig. 14.32 Brick infill work in Montrose (1800’s).    340 
Fig. 14.33 Brick infill forming an internal gable partition of a barn  
Skipness, Argyll (1850’s).       341 
Fig. 14.34 Brick infill panels dating to the mid-19th century uncovered  
during repair work to the Commercial Hotel, Stromness, Orkney (1860’s). 341 
Fig. 14.36 Stone and mortar nogging, Argyll. The similarities between t 
his and the gable at Skipness in the same county are clear to see  
and strongly support the view that brick infill developed from such  
earlier practices (Copyright Historic Scotland).     342 
Fig. 14.37 Pineapple Garden wall, stone used to form quoins.  351 
Fig. 14.38 Stone quoins and copes, ramparts, Fort George (1747).  351 
Fig. 14.39 Quoins, sills and lintels all formed of stone, John Mackalls  
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House, Canonbie (1774).       352 
Fig. 14.40 Kingston Engine Works, 71 Milnpark Street, Glasgow (1873),  
stone quoins are used throughout.      352 
Fig. 14.41 North Back Road, Biggar (1890's), stone is used at the quoin  
where the brick and stone walls meet as well as reveals, sills and lintels. 353 
Fig. 14.42 Stratton House, Montrose, stone reveals, lintels and sills. 353 
Fig. 14.43 Flatfield Farmhouse, Perthshire (1785) stone reveals, sills and  
lintels, similar to those used at Stratton House.    354 
Fig. 14.44 Stone dressing around windows, string course and lintels in  
brick walled tenement, 52 Murray Street, Montrose (1890’s).  354 
Fig.14.45 Stone sills, Houldsworth's Mill, Glasgow (1804)  
(Copyright RCAHMS).        355 
Fig. 14.46 Stone sills, Broomward Mill, Glasgow (1814)  
(Copyright RCAHMS).        355 
Fig. 14.47 Stone lintels and sills are used in conjunction with cavity  
walling, Church Lane, Errol (1890's).      356 
Fig. 14.48 Brick side elevation with principal facade of stone,  
185 Buchanan Street, Glasgow (1890’s), stone is also used to form  
copes.          356 
Fig. 14.49 The Kinning Park Pumping Station, Seaward Street,  
Glasgow (1900) employs terracotta rather than stone as a cope.  357 
Fig. 14.50 Brick side and rear elevation with stone front facade, 141  
Bridgegate, Glasgow (1880’s).       357 
Fig. 14.51 Brick side elevation in workers housing, 66 Orchard Street,  
Glaston Ayrshire (1890’s).        358 
Fig. 14.52 Brick rear elevation of an industrial building, Cleansing Depot,  
Bell Street, Glasgow (1896).       358 
Fig. 14.53 Twenty Two Bridge Street, Glasgow (1884), a similar  
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technique is used at nearby 61 Bridge Street, Glasgow.   359 
Fig. 14.54 Loreburn Terrace, Dumfries (1880's), brick is used for the  
side and rear of the building.      359 
Fig. 14.55 Tenement, Mill Brae Street, Dumfries (1880’s) with brick  
rear elevation.        360 
Fig. 14.56 Brick rear elevation, 76 Murray Place Stirling (1886), other  
notable examples in Stirling include 5-8 Main Street St Ninians (1880's)  
and 58 Upper Craigs Street (1890’s).     360 
Fig. 14.57 Brick side elevation in the tenement at 23 Newhouse Road,  
Stirling (1890’s).        361 
Fig. 15.1 Segmental arch, Fort George (1748), one brick in depth,  
alternating courses formed of a stretcher or double headers. This is the  
oldest brick segmental arch in Scotland.      367 
Fig. 15.2 Segmental relieving arch over large window opening at  
Stratton House, Montrose (1762), one brick in depth alternating  
stretcher / headers.        367 
Fig. 15.3 Segmental arch turned over window opening, Stanley Mill  
(1785), one brick in depth, all courses formed of single stretchers.   368 
Fig. 15.4 Segmental arch above door opening, Green Street, Calton,  
Glasgow, (1820’s) (Copyright SCRAN).     368 
Fig. 15.5 Cleansing Depot, Bell Street, Glasgow (1896), segmental  
arches 1 ½ bricks in depth formed of an inner course of stretchers  
and an outer course of special headers.     369 
Fig. 15.6 The use of segmental arches for larger spans can be seen in  
this Glasgow example where camber arches are used over window  
openings with segmental arches over the entrance and larger  
windows, Admiral Street Rivet Works, Glasgow (1870’s).   369 
Fig. 15.7 The same can be seen at the Royal Bank Building, Luthermuir  
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(1890’s) where segmental arches are turned over the larger openings  
with camber arches over smaller apertures.     370 
Fig. 15.8 A segmental arch one brick in depth formed of two concentric 
rings of headers is turned over the door at Polton Paper Mill (1860’s)  
(Copyright RCAHMS).       370 
Fig. 15.9 Blinshall Works, Dundee (1866), segmental arches turned  
above window openings.       371 
Fig. 15.10 Segmental arch, Admiral Street Rivet Works, Glasgow (1870’s),  
one and a half bricks in depth, alternating stretcher header / header  
stretcher in each course.       371 
Fig. 15.11 Segmental arches with a very shallow angle of skewback,  
Errol High Street (Adjacent Picture House) (1880's), one brick in depth. 372 
Fig. 15.12 Two styles of segmental arches, Errol High Street  
(Stone Dressing) (1880's).       372 
Fig. 15.13 Segmental arch, South Bank Road Errol (1880's).  373 
Fig. 15.14 Rumford Works, 233 London Road, Glasgow (1892)  
segmental arches one brick in depth.     373 
Fig. 15.15 Segmental arch formed of special bricks, 62 Tryst Road,  
Stenhousemuir (1890’s).       374 
Fig. 15.16 Segmental arches, Luggerwood Street, Newtongrange (1875). 374 
Fig. 15.17 Segmental arch, Crow Road Housing, Glasgow (1885),  
alternating courses of stretcher / two headers.    375 
Fig. 15.18 Two types of segmental arches, 58-72 Tobago Street,  
Glasgow (1883), the lower example is 1 ½ bricks in depth formed of an  
inner course of small beaded stretchers and an outer course of headers,  
the upper one brick in depth formed of a single course of  
special stretchers.        375 
Fig. 15.19 Segmental arches, Barrowfield Weaving Factory, Glasgow  
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(1889), 1 ½ bricks in depth formed of an inner course of small beaded  
stretchers and an outer course of headers, an identical formation to  
that seen in Fig.15.18.        376 
Fig. 15.20 Kerse Road Mill, Kerse Road, Stirling (1898), segmental arch  
1 ½ bricks in depth formed of three concentric rings of headers, the inner  
course of Bullnose specials.       376 
Fig. 15.21 Segmental arches, 47 Upper Gray Street, Edinburgh (1870’s),  
one brick in depth formed of alternating courses of a single stretcher / two  
headers, using single splayed specials.     377 
Fig. 15.22 Camber arch from Penny (1836 410), only the examples in  
Granton dating to the 1840's come close to this skilled level  
of execution.         383 
Fig. 15.23 Stratton House (1762) camber arches of very rough  
construction turned above window openings.     383 
Fig. 15.24 Flatfield Farm (1785) camber arches of rough construction  
similar to those in Fig. 15.23 are used over all openings.    384 
Fig. 15.25 The less acute angle of the skewback gives the camber  
arches a feel of soldier arches, Houldsworth’s Mill, Glasgow (1804)  
(Copyright RCAHMS).       384 
Fig. 15.26 Camber arches at Broomward Cotton Mill, Glasgow (1815),  
similar in form to those in 15.25 (Copyright RCAHMS).   385 
Fig. 15.27 Warehouse, West Granton Road (1845), well executed  
camber arches constructed in a similar fashion to descriptions in  
technical reference works such as Penny (1836 410).    385 
Fig. 15.28 Lower Granton Road, Stone Facade (1848), camber  
arches throughout.         386 
Fig. 15.29 Lower Granton Road, Housing (1848), again well laid out and 
constructed camber arches used throughout the rows of housing.   386 
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Fig. 15.30 Workers Housing, Devon Place, Edinburgh (1864), camber  
arches turned over both window and door openings  
(Copyright RCAHMS).        387 
Fig. 15.31 Rosemount Building, Edinburgh (1857), camber arches  
one and a half bricks in depth over window openings.   387 
Fig. 15.32 Camber arches at Hawkhill Road, Kincardine, Fife (1890’s). 388 
Fig. 15.33 Camber arch a single brick in depth, Crow Road Housing,  
Glasgow (1885).        388 
Fig. 15.34 Camber arch, single brick in depth, Jordanhill Cooperative  
Housing, Munro Place, Glasgow (1877).     389 
Fig. 15.35 Camber arches, likely to be formed of special bricks,  
Tenement, King Street, Doune (1890’s).     389 
Fig. 15.36 Camber arches, very acute angle of skewback likely to be  
formed of special bricks, Railway Stables, 174 Bell Street,  
Glasgow (1900).        390 
Fig. 15.37 Camber arches, 31-33 Admiral Street, Rivet Works,  
Glasgow (1870’s).        390 
Fig. 15.38 Sauchiehall Lane, Glasgow (1870’s), in this example the  
camber arch springs from an iron springer, the only example of this  
found in the course of this research.      391 
Fig. 15.39 Camber arches with acute angle of skewback likely to be  
formed of special bricks, East Princes Street Bakery, Rothesay (1900). 391 
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Abstract 
 
This thesis examines a much neglected area of Scottish building and construction 
history, brickwork. It will be conclusively shown that brick has seen far more 
widespread use in Scottish buildings than has been appreciated to date. This is true 
not just in terms of the range of building types which have been found to incorporate 
brick into their construction but also when the geographical spread of these 
buildings is considered.  
 
It will also be shown that in the period the research covers, 1700-1900, brickwork in 
Scotland underwent a series of technical developments. This saw brick transformed 
from a material used in a limited capacity for specific purposes such as garden wall 
construction and ice houses in the early 18th century to one which, by 1900, saw 
extensive use in the construction of housing, industrial buildings and engineered 
structures. Specific technical developments within areas of brick construction have 
also emerged. This can be seen in areas as diverse as bond, the height to which 
four courses of brickwork rise, arch construction and cavity walling. The technical 
developments within Scottish brickwork are considerable and this thesis represents 
the first comprehensive analysis of these.  
 
In addition to demonstrating the extent of the use of the material and the 
considerable technical developments there within, this thesis will present substantial 
evidence in support of the view that Scotland developed specific craft practices in 
using brick which are not reflected in contemporary technical reference works. This 
is most significant in the bonding of brickwork with a specifically Scottish bond being 
dominant in the 19th century. Survey work of surviving buildings will also show that 
there was a specifically Scottish gauge of brickwork when measuring the height to 
which four courses rose. Other differences in craft practice can be seen when the 
construction of brickwork at an angle other than 90 degrees and arch construction 
are examined to give but two examples. 
 
This thesis will also present evidence for a number of areas. When brick making is 
considered new evidence is presented to both the extent of the industry in Scotland 
which can be seen to be more extensive both in the 18th and 19th centuries than 
has previously been appreciated, and also for specific Scottish developments in 
kilns and brick making machines. The influence which developments in 
manufacturing had on the use of brick will also be demonstrated. Finally, it will be 
shown that, whilst Scottish brickwork often served functional requirements, this was 
never entirely true and the use of brick in this country can be shown to have a 
decorative as well as functional element to it. 
 
As the first comprehensive examination of brickwork in Scotland this thesis presents 
a wide ranging view of both the extent of the use of the material and the 
developments therein. By so doing, brick can begin to receive the level of analysis 
and understanding that has hitherto been lacking and be rightfully considered an 
integral part of Scottish construction between 1700-1900. 
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Glossary 
The following glossary has been drawn together from a number of sources. The 
most significant of these are Brunskill (2009), Lynch (2007), Jenkins (2014) and 
Pride (1996) although many other sources have been used to identify definitions for 
individual terms. 
 
A 
Abutment: Brickwork on either side of the springing point of an arch. 
Aggregate: Any material which, when combined with a binder, forms a mortar. 
Ainslie kiln: The first continuous kiln used and invented in Scotland. 
Alumina: The common name for Aluminium Oxide (Al2O3), its high melting point 
makes it a good refractory material, it is an essential mineral component of brick 
clay.  
Alluvium: Clay which has been formed by deposits from rivers. 
Angle of skew: The angle at which a skewback is cut to allow an arch to spring from 
it. 
Arch bricks: Bricks tapered in length or width to serve as voussoirs in arches. 
Arch ring: The load-bearing curved part of an arched structure such as a bridge.  
Arch depth: The distance between the intrados and extrados of an arch, usually 
defined by the number of bricks which form this distance i.e. two bricks in depth. 
Arris: The edge of a brick where two faces meet. 
Ashlar: Masonry constructed of stones with a polished surface, of regular size and 
tight mortar joints. 
Axed work: Bricks which were cut and finished with a brick axe, most commonly 
refers to the method of shaping bricks to form arch voussoirs, also referred to as 
rough cut.   
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B 
Bat: A cut section of brick, larger than a quarter brick, often a ¾ brick bat was used 
in Scottish brickwork as an alternative to a closer. 
Barrel vault: A vault formed of a continuous semi circular arch. 
Battered: Brickwork which tapers toward a given point and is thus constructed with a 
slight slope known as the batter. 
Bed: Can refer to both the underside of a brick and also the action of laying a brick 
in mortar, to bed a brick is to lay it. 
Bed joint: The horizontal joint between two courses of brickwork. 
Binder: A material that binds together the aggregate in a mortar, in traditional 
brickwork this is usually lime. 
Birdsmouth:  A special brick manufactured with an indented end, designed for use in 
decorative brickwork and at an internal acute corner in a brick wall. 
Block bonding: The use of several courses of brickwork in joining parts of a wall or 
building together, this is particularly common where a front facade of stone or facing 
brick joins to a side wall of common brick. 
Bond: The arrangement of bricks in a regular pattern for strength or occasionally 
decoration and particularly designed to ensure joint is broken between courses.  
Bond timbers: Pieces of timber built into the inner face of a wall to provide horizontal 
reinforcement. 
Bond blocks: see lacing course. 
Bonded arch: An arch in which bricks appear on the face as both headers and 
stretchers, the arch thus being bonded as opposed to being formed of individual 
concentric rings of headers or stretchers which would have no bonding between 
each course.  
Boulder clay: Clay deposited by glacial action, so called because of the inclusion of 
large stones within the clay. 
Brick ashlar: A wall with a facing of ashlar backed by brickwork. 
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Brick axe: A tool with two opposing cutting edges at either end used for cutting and 
shaping bricks.  
Brick infill: see nogging. 
Bricklayers putty: A mixture of fine white sand or marble dust and pure lime which 
has been slaked in a large quantity of water, strained and allowed to stand, 
commonly used in setting glazed bricks. 
Brick on bed: Brick laid so that a stretcher has its length and height presented on 
the face of the wall. 
Brick on edge: Brick laid so that a stretcher has its length and breadth presented on 
the face of the wall. 
Brick press: A machine which presses bricks to shape, early versions were 
generally used to improve the durability and density of hand moulded bricks, later 
brick presses would mechanically form the brick. 
Brickfield: A temporary brickworks established to fulfil the needs of a particular 
construction project. 
Buttress: A structure of stone or brick built against a wall to strengthen or support it. 
Bullnose bricks: Bricks with one or two arris rounded. 
Bull’s-eye arch: Another name for a circular opening in brickwork, properly termed 
an oculus. 
C 
Camber arch: An arch whose extrados is horizontal, but whose intrados is slightly 
curved or “cambered”. 
Camber slip: A piece of timber used to measure the slight rise in a camber arch. 
Campanile chimney: A tall chimney constructed in the style of an Italian campanile, 
popular in the later 19th century. 
Cant bricks: Bricks with either one corner (single cant) or two corners (double cant) 
cut off diagonally, another name for a splay brick.  
Capital: The top of a pilaster. 
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Carboniferous: The Carboniferous is a geologic period that extends from the end of 
the Devonian Period to the beginning of the Permian Period. The name 
Carboniferous means "coal-bearing" and is the age from which the vast majority of 
the raw materials used in Scottish brick making comes, hence an association 
between brick making and coal mining in a number of cases. 
Cavity walling: A form of construction whereby a cavity is formed between two walls, 
commonly termed skins or leaves. 
Centre: A temporary timber support on which arches or vaults are constructed. 
Chimney stack: The part of a group of chimneys which projects above a roof line. 
Where only one flue is contained this is known as a chimney shaft. 
Chain timber: Timber which is built into brickwork to act as longitudinal 
strengthening thus increasing the speed of construction, differs from bond timbers 
as chain timbers were entirely enclosed by the brickwork. 
Clay: A broad term which encompasses any material which can be made plastic 
enough to be used for brick making. 
Clamp: A fairly crude but effective method of firing bricks in large numbers, a clamp 
is formed by interspersing unfired bricks and fuel. 
Clay mortar: Mortar for bedding brickwork formed of clay or other earth based 
material. 
Clay wall: Walling formed of clay or other earth based material. 
Closer: A brick cut or specifically moulded to expose a half header on the face of a 
wall and used to complete bonding patterns. 
Collar joint: The joint between the front face of one brick and the back of the brick in 
front in a wall more than half a brick thick. 
Common bricks: Bricks used where strength or appearance is not of the utmost 
importance. Can have a variegated colouring and texture, often used in Scotland for 
lesser elevations of buildings and referred to as “colliery” bricks. 
Compressive strength: The ability of a brick or other building element to resist 
compressive or crushing pressure. 
Compound masonry: Another term for brick ashlar. 
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Compass brick: Bricks formed with a curved face, also known as radiating or radial 
bricks, used in curved walls such as tall chimneys and stair towers. 
Continuous kiln: A kiln formed of a series of distinct chambers, firing taking place 
consecutively through each in turn, the heat from the chamber being fired being 
employed in drying the green bricks in the adjacent chamber hence it operated 
continuously. 
Cope: The top layer or course of a masonry wall, in Scotland often formed in stone 
even where a wall is brick. 
Cornice: A decorative feature running close to the wall head or gable of a building. 
Course: A horizontal layer of bricks between two bed joints. 
Cross joints: The vertical joints between two bricks in a course, also called perpends 
or perps. 
Crown: The topmost part of an arch, vault, tunnel or other curved piece of brickwork. 
Crucks: Large timbers used to support roofs in vernacular construction. 
D 
Damp proof course (DPC): A course of material laid to prevent dampness from the 
ground penetrating into brickwork, generally formed of a layer of tar, asphalt or 
bitumen, slate or lead in the period under consideration in this thesis. 
Dentil course: A course of bricks with a regular projection from the main face of a 
wall in a decorative manner. 
Dog leg bricks: Bricks specially made for use where two walls join at an obtuse 
angle. 
Dog tooth course: A course of brickwork in which the bricks are turned through 45 
degrees to show the corner of the brick on the face of the wall for decorative effect. 
Dooks: Wooden blocks or plugs inserted into brickwork to allow fixings. 
Double splayed brick: A special brick which has had both corners cut of diagonally 
to present a point at the centre of one header end of the brick.  
Downdraught kiln: An intermittent kiln in which heat is drawn down through the 
bricks being fired, a more advanced version of the updraught kiln. 
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Dressings: Cut and shaped stonework at the corners or other parts of a building with 
brick walling. 
Durability: The ability of a brick or other building element to resist the effects of 
weathering and frost action. 
Dyke: A Scottish term for a Hack. 
E 
Efflorescence: A deposit or build-up of salts on the surface of brickwork. 
Elliptical arch: An arch formed with half of an ellipse for its curve. 
Enamelled brick: Bricks which were dipped in an enamelled glaze prior to firing 
giving a smooth and shiny appearance. 
Engineering bricks: Dense bricks, of a uniform size and often darker colour which 
have a high crushing strength and low porosity. 
English bond: Each course in a wall formed of alternate courses of headers and 
stretchers. 
Extrados: The upper or exterior curve of an arch. 
Extrusion: A method of forming bricks in which a column of clay is forced through a 
die in a machine (extruded), the resulting column then being cut using wires to the 
size of a brick hence the term “wire cut” bricks often applied to those formed by 
extrusion. 
F 
Face: The exposed part of a brick visible when looking at a wall. 
Facing bricks: Bricks selected or manufactured to be used on the exposed surface 
of a wall because of superior appearance or durability. 
Façade: Can mean any external wall, most commonly used to refer to a “principal 
façade”, the front elevation of a building. 
Flat joint: An alternative term for a flush finish. 
Flemish bond: A bond in which each course formed of alternating stretchers and 
headers. 
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Flush finish: Finishing a mortar joint so it is flush with the outer ariss of the brick, 
also known as a flat finish. 
Fluvioglacial: Clay deposited by glacial action but generally containing less stones 
than boulder clay. 
Flux: In brick making, part of the clay which helped fuse the other elements 
together, commonly Ferric Oxide in Scotland as opposed to lime as seen in English 
brick making. 
Fire proof flooring: A method of constructing floors in industrial buildings which 
restricted the spread of fire, early examples were formed of shallow brick arches 
although later came to be formed of concrete. 
G 
Gable: The generally triangular (sometimes stepped or curved) section at the end of 
a building with a pitched roof. 
Gauged brickwork: Brickwork formed of low-fired “rubbing” bricks that are precisely 
cut and rubbed to the exact size and shape required with a joint width typically 
below two millimetres. No examples of this have been found in Scotland.   
Girder: A support beam in construction, often defined in terms of its cross section, 
for example an I girder or a T girder. 
Glazed bricks: Bricks which have had a glaze applied to them, often only on one 
face, and used in situations where hygiene or light reflecting properties were 
desired. 
Gothic arch: A pointed arch, especially one having only two centres and equal radii 
whose curves have each an angle of an equilateral triangle as its centre, the two 
meeting at the third angle. 
Greek key: A geometric pattern formed in polychromatic brickwork in a number of 
Scottish structures. 
Green brick: A brick in its unfired state. 
Groin: The angle formed by the intersection of two adjoining barrel vaults, usually 
meeting at 90 degrees to each other. 
Groined vault: A vault formed of two barrel vaults which intersect each other. 
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Ground frame: A timber formwork used in tunnel construction against which the 
lower, inverted arch was constructed. 
Grout: Thin or liquid mortar, generally hydraulic lime or cement, poured in to fill the 
interstices between bricks. 
H 
Hack: Originally meaning a raised area upon which green bricks dried, it came to 
refer to what is properly termed a hack shed or hack house, a roofed shed under 
which bricks could dry, usually with open or louvered sides. 
Hack barrow: A type of wheelbarrow used to transport green bricks from the 
moulding shed to the hack. 
Half brick ring: A course in an arch half a brick in depth, the bricks on the face of the 
arch thus appear as headers.  
Handmade brick: Bricks moulded by hand which will often be thinner than other 
types and may be more variable in appearance, shape and colour. 
Harl / Harling: A thrown or cast finish of lime and aggregate. 
Header bond: Bond where all bricks other than closers are laid as headers, rarely 
used and generally confined to the formation of curved features. 
Hoffman kiln: The first widely used continuous kiln. 
Hollow wall: An early term for what came to be called cavity walling. 
Hoop iron: A type of re-inforcement in which flat strips of wrought iron, often dipped 
in tar and sand, are laid at regular intervals in a wall generally, every 4th or 6th 
course. 
Hot mortar: The process of using lime in a mortar whilst it is in the process of 
slaking. 
Hydrated lime: Commonly used to describe non-hydraulic lime powder which is 
used in modern cement / lime / sand mortars. It is important to distinguish between 
this and hydraulic lime which is the material most commonly used in lime mortar 
mixes in repair work. 
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Hydraulic lime: Lime which has a chemical set that is quicker and harder than the 
carbonation of pure or air limes. 
I 
Ice house: A subterranean structure used to store ice, often partly or wholly lined 
with brick. 
Inclined plane: A deliberately constructed slope up which building materials could be 
carried where the natural slope was excessively steep. 
Intrados: The inner or lower curve of an arch. 
Intermittent kiln: A kiln formed of one chamber which would be fired and then 
allowed to cool before the bricks were removed and the kiln set again for the next 
firing. 
Inverted arch: An arch with the crown downward, generally found in foundations and 
civil engineering works. 
Iron oxide: Generally in Scottish brick clays this forms the flux and also imparts a 
red to orange colour to the brick. 
Irregular bond: Brickwork where stretchers and headers are not placed in a regular 
order or recognised pattern but rather in an ad hoc way throughout the wall. 
J 
Jack arch: An arch with a shallow rise, the term is generally restricted to the 
construction of bridges and fire proof floors although in America it refers to an arch 
with a horizontal or flat intrados. 
Jamb: The vertical side of an opening. 
Joint: The layer of mortar between bricks above, below or adjacent to each other. 
Jointing: The finishing of the mortar between bricks in a joint profile. 
Joint profile: Any of a number of finishes which can be applied to a mortar joint, the 
most common in Scotland being a ruled profile. 
Jurassic: The Jurassic geological period extends from the end of the Triassic to the 
start of the Cretatious and was the source of minor deposits of clay used in Scottish 
brick making, most notably at Brora in Sutherland.  
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K 
Key: The centre brick or stone voussoir at the crown of an arch. 
Keyed finish / keyed joint: A joint finish whereby a jointer is run along a mortar joint 
leaving it concave, a modern equivalent would be the “bucket handle” finish. 
Kiln: A structure built to retain heat in order to fire bricks, pottery, lime etc. 
Knocking up: The re-working of a mortar mix to re-gain plasticity before use. 
L 
Lacing course: In an arch formed of concentric rings of headers a lacing course was 
one formed of stretchers where the joints between two rings coincided to bond the 
two together. 
Laggings: Narrow strips of wood used to form the outer part of centring. 
Lime: The product of burning a source of calcium carbonate to form quicklime. 
Lime putty: Quicklime slaked in water and passed through a sieve which is then 
allowed to settle. It can be used with fine sand to create very thin joints in brickwork. 
Lintel: A horizontal beam of timber, stone or concrete to bridge an opening. 
M 
Masons V joint: A joint finish in which a jointer is run along mortar joints forming the 
profile of a raised V. 
Mortar: A material which can be worked into a plastic state, becomes hard when in 
place and which can be used for bedding or pointing bricks in a wall. It is formed of 
a binder, aggregate and enough water to make it workable. 
Moulded convex brick: A special moulding of brick with one header end presenting a 
convex curve, used decoratively in a number of ways including cornices, string 
courses and arches. 
N 
Newcastle kiln: A kiln which worked on the principal of horizontal draught with the 
heat being drawn horizontally through the bricks being fired. 
Nogging: Brick used as an infill material within a timber frame. 
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Non hydraulic lime: Lime which has no hydraulic set but rather hardens in the 
presence of air. 
Northern gauge: Bricks made above a line defined by Lynch (1994 14) as running 
from the Wash to the Severn which were larger than those made in the southern 
part of the country. Can also refer to building brickwork four courses of which rise to 
a height of 13”. 
O 
Oculus: A circular window or opening in brickwork, also referred to as a “bull’s-eye 
window”.  
Offset: The horizontal part of a wall which is exposed when it reduces in width, most 
commonly found in tall chimney construction. 
Ogee arch: An arch constructed with an ogee profile, generally only used 
decoratively. 
OPC (Ordinary Portland Cement): The most common modern cement, it is often 
used as a binder in re-pointing work but is wholly unsuited for use in traditional 
brickwork. 
Oriel window: A bay window which projects from the main body of a wall but which 
does not reach the ground, instead it is supported on corbels.  
Over cladding: The practice of cladding a wall previously built in clay or earth in 
brickwork as a retrospective measure. 
Overhand: The practice of laying brickwork from the interior rather than the exterior 
of a structure as it rises. 
Oversiller / over sailor: In tall chimney construction a projection near the termination 
of the chimney, constructed of either brick or cast iron, and designed to make the 
chimney work more efficiently and sometimes constructed decoratively. 
P 
Pan mill: A mill for the processing of clay prior to moulding consisting of a circular 
pan with two large grinding stones which revolved to crush the clay. 
Peach wall: A brick lined garden wall which incorporated flues to allow the wall to be 
artificially warmed, also known as a hot wall. 
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Pier: An isolated pillar of brickwork often between openings, a vertical load bearing 
member such as an intermediate support for adjacent ends of two bridge spans. 
Perpend: The vertical joint between two bricks in a course. 
Pilaster: A shallow pier which projects from a wall face. 
Plasticity: Refers to the malleability and workability of clay for brick making, material 
requires to have sufficient plasticity to be worked into a mould whilst retaining its 
shape during firing.  
Plinth: A projection at the base of a wall. 
Plumb: Refers to a wall rising vertically without sloping inward or outward, the term 
comes from the use of the plumb bob or plumb rule to ensure this is achieved. 
Pointing: The application of a higher quality mortar to the raked out joints of ordinary 
mortar which bricks have been bedded onto. 
Polychromatic brickwork: The use of different coloured bricks for decorative effect, 
most commonly in Scotland cream or yellow bricks are used at quoins or window 
and door reveals in contrast to red brick used for the main body of the work. 
Porosity: The level at which a brick absorbs water, the higher the porosity of a brick 
the more water will be absorbed in a given period of time. 
Pressed brick: A brick which has been subject to mechanical pressing to either 
mould the brick or to improve its consistency after being moulded by hand. 
Pug mill: An early form of mill for processing clay prior to moulding, used throughout 
the 18th and 19th century they could be powered by horse, water, steam or human 
power. 
Q 
Quoin: A corner of a building or section of brickwork. 
Queen closer: A brick cut in half along its length and placed next to the quoin 
header to maintain bond.  
Quicklime: Calcium Carbonate which has been burnt and is ready to be slaked 
ahead of being formed into mortar. 
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R 
Radiating joint: A joint the centre of which points to a supposed centre or axis. They 
are most commonly found in arch construction but are also integral to the 
construction of vaults, arched flooring, bridges and curved structures.  
Rat trap bond: A form of early cavity construction where bricks are laid as in Flemish 
bond but with the bricks on edge rather than bed creating a honeycombed structure 
between the inner and outer faces of the wall. 
Refractory brick: A brick which is manufactured of fire clay and is generally used for 
lining furnaces and other industrial applications where resistance to heat is 
necessary. 
Reveal: The part of a wall which is at right angles to the face where an opening 
occurs. 
Rise: The vertical height of an arch from the springing line to the highest point of the 
intrados. 
Rough arch: An arch where the bricks are uncut and the joints therefore radiate to 
provide the desired curve. 
Roller mill: A mill for processing clay in which it was forced between two rollers. 
Roman cement: Hydraulic lime mixed with a pozzolanic material, most commonly 
burnt and ground clay.  
Rubble: Masonry formed of irregular and variable sized pieces of stone as distinct 
from ashlar. 
Ruled joint: A method of finishing a joint whereby a thin line is scribed along the 
centre of mortar joints, the most common joint profile in Scottish practice. 
 
S 
Salt glazed brick: Bricks which had a salt glaze applied to them during firing. 
Sand moulding: A process for hand moulding bricks in which the mould is placed on 
a table and dusted with sand prior to the clay being cast into it. 
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Scottish bond: Brickwork formed of three, four or five courses of stretchers between 
each header course. 
Scottish Gauge: Brickwork, four courses of which rise to a height between 13” and 
15”. 
Semi dry: Method of brick making whereby powdered clay or shale was 
mechanically formed into bricks following minimal dampening with water to provide 
cohesion but not true plasticity. 
Semi circular arch: An arch, the curve of which forms a semi circle. 
Shale: Hard laminated clay which can be crushed and mixed with water to form a 
plastic material suitable for brick making. A common material in the making of 
bricks, particularly common bricks, in Scotland from the late 19th century. 
Sharp sand: Sand with an angular grain in contrast to soft sand which has rounded 
grains. 
Shuttering: A formwork, between which an earth or clay wall is formed, a permanent 
shuttering of half brick thick walls can sometimes be used. 
Silica: The common name for Silicon Dioxide (SiO2), many mineral forms of the 
compound exist, its presence is an essential part of any clay used for brick making.  
Sill: The lowest part of a window frame, commonly formed of stone in Scottish 
building practice. 
Single splayed brick: A special brick which has had one corner cut off diagonally at 
one header end of a brick. 
Skew: The sloping surface at the top of a gable where the masonry of a wall meets 
the roof. 
Skewback: The section of brickwork which is inclined to provide an abutment for an 
arch. 
Skew arch bridge: An arch bridge which spans an obstacle at an angle other than 
ninety degrees. This results in the faces of the arch not being perpendicular to its 
abutments and its plan view being a parallelogram, rather than rectangular as would 
be the case in a square arch. 
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Slaking: The controlled process of combining quicklime with water to form slaked 
lime. 
Sliding bevel: A tool used to measure angles within brickwork and to aid the marking 
of bricks prior to cutting features such as arch voussoirs or skewbacks. 
Slop moulding: A process for hand moulding bricks in which the mould is dipped in 
water prior to the clay being cast in, generally considered to be inferior to sand 
moulding. 
Segmental arch: An arch whose curve forms part of a circle smaller than a semi 
circle. 
Snapped header: A brick which has been cut or snapped across its breath which will 
show as a header on the face of a wall but is only the thickness of a stretcher, used 
in place of closers in walls of stretcher bond. 
Soffit: The underside of an arch or vault. 
Spalling: The loss of surface material from a brick due to decay. 
Spandrel walls: In bridge construction or vaulting, the wall above and to either side 
of an arch. 
Special / special brick: Any purpose made brick of nonstandard shape. 
Splay: A slope across the full width of a surface. 
Springer: The brick or brickwork on each side of an arch from which it springs. 
Springing line: The level from which an arch commences. 
Stake and rice: A technique for forming walls whereby vertical and horizontal 
timbers are used to construct a frame which is in filled with earth or rubble. 
Stalk / stack: Vernacular terms for tall chimneys in Scotland, stack being generally 
used in the East Coast and stalk in Glasgow and the West. 
Stiff plastic: Method of brick making whereby clay or shale was ground to a powder, 
mixed with water to bring about the required plasticity and then shaped into bricks 
by machine. 
Stove: A Scottish term for a moulding shed incorporating a drying floor. 
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Straight joints: Vertical joints directly above or below other vertical joints in 
successive courses, the main purpose of bonding is to avoid this as it results in a 
reduction of strength within a wall. 
Stretcher: A brick laid with its longest face to the front. 
String course: Decorative horizontal band on the exterior wall of a building, in 
brickwork can be plain (formed of glazed or polychromatic brick) or moulded 
(formed of special bricks). 
Summering / sommering: The use of bricks cut to a wedge shape to allow the joints 
between bricks in an arch or vault to radiate to a supposed centre. 
T 
Three centred arch: An arch constructed from three supposed centres. 
Throated: A stone which has a groove cut into the bed face in order to prevent water 
running along the underside and entering a building, commonly found on copes and 
sills and referred to as a drip detail. 
Through bonding course: See lacing course. 
Tie rod: A wrought iron structural member used to tie elements of a building 
together, acts against tensile forces and common in brick arched flooring and jack 
arch bridges. 
Toothing: Bricks allowed to project at the termination of a wall to allow later work to 
bond with the wall. 
Trammel: A piece of wood fixed at a point to allow the accurate setting out of curved 
shapes as in arch, oculus and tall chimney construction. 
Tumbling: Sloping courses of brickwork used at gables and chimneys where these 
are offset to allow an uncut brick face to be exposed. 
 
U 
Up-draught kiln: The simplest and earliest form of intermittent kiln in which heat from 
firing rose up through the bricks being fired and out at the top. 
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V 
Vaulting: The use of brick to bridge or roof an enclosed space, see both barrel 
vaulting and groined vaulting. 
Vernacular: Buildings created by craftsmen in the traditions and needs of their 
materials, locality and climate. 
Vitrified: The extent to which a brick has been fired and the external face made hard 
and durable, the greater vitrification which has taken place during firing the harder 
and more durable the brick is likely to be. 
Voussoirs: A brick shaped to form part of an arch or vault. 
W 
Water brick: An 18th century term for bricks with properties making them resistant to 
the actions of water penetration, a forerunner of engineering bricks. 
Water limes: An obsolete term for limes with a hydraulic set. 
Weathered: A cope stone, window sill or other built element formed with a slight 
slope to shed water. 
Wire cut: see extrusion. 
Workers' row: Housing built for industrial workers from the 19th century onwards, 
generally of one or two storeys and in long terraces, also referred to as miners'’ 
rows or employers’ rows.
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Section 1 
Scottish Bricks, Mortar and Brick Buildings: 1700-1900 
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Chapter 1: Introducing the Research  
The starting point for any substantive piece of research is definitions. Without first 
defining certain parameters in which the research will operate, it can never arrive at 
robust conclusions. This introductory chapter will provide these parameters and 
define the hypotheses being advanced, the scope of the research being undertaken 
and, finally, the sources and methodology which will be employed. This will provide 
future readers of the research with a clear understanding of exactly what the 
research does and does not purport to achieve, thus giving clarity to the overarching 
aims and content of the subsequent thesis. 
 
1.1 The Scope of the Research 
The subject area which this thesis examines is defined as “The technical 
development of brickwork in Scotland, 1700-1900”. From within this broad area two 
overarching questions will be answered: firstly, what are the uses to which brick has 
been put in Scotland in the period under consideration; and, secondly, what 
technical developments took place in the use of brick in that period.  
To continue the theme of definition, before proceeding further there are three critical 
aspects of this research which require to be firmly demarcated. Firstly, it is 
necessary to state what exactly is meant by the term “brickwork”. For the purposes 
of this thesis the term is taken to mean any use to which brick has been put for 
building purposes out with the use of refractory1 bricks. This, in turn, raises the 
question of defining what is meant by the term “brick”. In this thesis it is taken to 
mean a solid block of fired clay based material of a regular size suitable to be lifted 
by a single bricklayer. Secondly, it is important to consider what is meant by 
“Scottish”. This can be very simply defined as being any building which is 
geographically in Scotland. Lastly, and most problematic, is to define what is meant 
by “technical” development. In the context of the forthcoming research this is taken 
to refer to developments in the ways in which brick was used and the techniques 
employed in manipulating the material. This is in contradistinction to what may be 
termed architectural developments which would examine style and form rather than 
the way brickwork was constructed. There can, of course, be no black and white 
                                                          
1 A refractory brick is one manufactured from fire clay and intended for use in the construction of 
furnaces, iron foundries, gas retorts etc. Scotland was an acknowledged world leader in refractory 
brick manufacture but to include this in the current thesis would be to try and cover too much. An 
excellent discussion of the refractory industry in Scotland can be found in Sanderson (1990). 
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demarcation between the two, but in providing a general definition of what is meant 
by technical development, it is hoped that a clearer understanding of the scope and 
purpose of this research is achieved. 
This thesis has clear aims and objectives. Fundamentally, the aim of the thesis is to 
demonstrate that brick is an integral part of Scotland’s built heritage. As will be 
shown when existing research is considered in section, brick has long been 
neglected when Scotland’s built heritage is considered. This research aims to 
comprehensively place brick alongside building materials such as iron, stone and 
earth which have received significant study in the past. In achieving this overarching 
objective the research also aims to provide significant new research into specific 
aspects of Scottish brickwork. This includes brick manufacturing in Scotland, the 
aim here being to demonstrate that it was more widespread and more innovative 
than has been previously appreciated. With regard specific aspects of the use of the 
material a further objective of the research is to show that Scotland had craft 
practices different to those used elsewhere and that there was fundamental 
technical developments within the use of the material in Scotland. These aims and 
objectives are ambitious. Starting from a position where there is very little existing 
research, to reach the point that brick is considered integral to Scotland’s built 
heritage is a considerable task. However, by achieving the smaller aims regarding 
specific aspects of Scottish bricks and brickwork as laid out in this introduction it is 
an objective which is achievable and one which, when met, will fundamentally 
change the way that Scottish construction history is viewed.  
In order to arrive at meaningful conclusions to the above questions, five hypotheses 
are being advanced, as follows: 
1. The use of brick was significantly more widespread in Scotland, both 
geographically and in the uses to which it was put, than has previously been 
acknowledged. 
2. Scotland developed craft practices different to those common in other parts 
of Britain. 
3. Scottish brickwork underwent considerable technical development in the 
years 1700 to 1900. 
4. The use of brick in Scotland was strongly influenced by methods and 
materials used in brick manufacture. 
5. Brick has been used in Scotland in a purely functional way and building 
practices have reflected this. 
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Having defined the questions, hypotheses and parameters of the research, there 
are still outstanding areas which require clarification before the scope of the 
research can be considered complete. The date range 1700-1900 has been chosen 
as the use of brick in Scotland prior to 1700 was on a very minor scale, and by 1900 
what could be described as “traditional practice” was beginning to give way to 
modern construction techniques. Thus the thesis will not look at Roman brick and 
will refer only briefly to the few known references to 17th century brickwork. Neither 
will the harled, cavity walling which became widely used in the 20th century be 
considered (although early examples of cavity walling will be discussed). This will 
ensure that the research concentrates on a specific period in brick construction 
without the risk of being side tracked by a detailed discussion of the minutiae of 
archaeological discoveries of Roman brick or modern practice. 
The proceeding thesis will look at all applications to which brick was put in the 
period in question with the exception of refractory bricks as already mentioned. This 
will encompass domestic applications, industrial buildings and engineered 
structures such as bridges, lighthouses and chimneys. Although an argument could 
have been advanced for restricting the research to one particular building type, only 
by examining all structure types can a comprehensive answer to the first of the 
questions posed regarding the use of brick be provided. It must be borne in mind 
that this is the first comprehensive study of the use of brick in Scotland and, as 
such, it is imperative that it looks at all the uses to which the material has been put. 
Future research work may concentrate on specific aspects of Scottish brickwork 
drawn out of this research in greater detail, but this first look at the subject must be 
broad in scope. 
For all structures examined the focus of the research is on how brick was used and 
the techniques employed in doing so. The craft practices required and even the 
types of bricks used vary considerably in different applications. For example, the 
bricks used to construct an industrial chimney differed from those used to form 
internal partitions in a vernacular farmhouse. Likewise, the techniques in building 
vary both over time and application. Again, to give but one example of many, the 
techniques in using brick to form arched flooring in a 18th century tenement vary 
considerably from the use of the material to form a 19th century tenement using 
prototype cavity wall construction. 
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All technical features within the structures examined will be considered in this 
thesis. These are readily identifiable from the contents page and include elements 
such as bond, polychromatic brickwork and arches. By examining these features 
across all building types, an accurate interpretation will be formed of how they 
developed over time. Themes running through Scottish brick construction which can 
be traced over a wide range of applications can then, also be identified. For 
example, the development of brick arched floors in a domestic context in the 1770’s 
progressed to its widespread use in industrial buildings from the early 19th century 
leading, in turn, to later construction techniques in bridge building (fig.1.1). It is 
these overarching themes running through different areas of brick construction 
which will give the answer to the second question posed above regarding the 
technical development of Scottish brickwork.   
Time will also be devoted to examining developments within the manufacturing of 
brick in the period under consideration. This is an integral part of the overall 
comprehension of the development of brickwork in Scotland. To fail to consider 
developments in brick manufacture would leave any reader bereft of a vital area of 
knowledge regarding why Scottish brickwork developed in the way that it did. As 
well as presenting considerable new research in this area in itself, this chapter is 
also crucial to an understanding of those which follow. To give an example, 
developments in the mechanical pressing of bricks allowed colliery shale to be used 
as a raw material for brick making in Scotland, significantly increasing their 
availability. At the same time, such bricks were of a lesser quality than those 
produced from surface clay deposits which led to their use for internal work and 
externally where they were unlikely to be seen. Clearly, in this case, developments 
in brick production influenced their use. 
This summary has defined the scope of the research and sought to place it within 
certain parameters of place, date and content. It has also set out the questions 
which the research seeks to answer and the hypotheses which it proposes. Having 
achieved this it is necessary to proceed to a consideration of existing research and 
the sources which will be used to ensure that the proceeding thesis is not merely 
repetitious of work which exists already, but is making a considerable new 
contribution to knowledge of brickwork in Scotland.  
1.2 Existing Research  
Existing research into Scottish brickwork is deficient to the point of almost complete 
absence. This has led to serious misconceptions when Scotland’s traditional built 
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environment is considered, well encapsulated by a commentator as early as 1901, 
immediately after the period this thesis examines. McLean (1901 209) states that 
“owing to the abundance of stone in the West of Scotland, bricks have been little 
used in the erection of dwellings, except in the building of partitions and, to a greater 
extent, of gables and back walls. They are however, extensively used in the erection 
of workshops and factories of every kind”. This statement is entirely self-
contradictory. If it is considered that internal partitions, side and gable walls of a 
domestic building may be brick with only a facade of stone, brick would, in fact, form 
the majority of the structure. When this is coupled with the other half of the 
statement regarding industrial buildings which form a significant part of Scotland’s 
built environment, to say “bricks have been little used” is patently incorrect. Sadly 
this view has permeated into modern writing. This is admirably summarised by 
Dunbar (1966 15) who states brick “did not become a common building material 
until after the First World War”. The view that brick is little used in Scotland has led 
to a paucity of research and writing on the subject, something which this research 
seeks to redress.  
When the amount of research conducted on other building materials which survive 
in substantially fewer structures such as turf is considered (Walker 2009 and 
McGregor 1996), the neglect of any substantive study on brick becomes an even 
more egregious omission. Whilst a great deal of work has been carried out studying 
English brick and general brick making techniques, comparatively little study has 
been carried out on specifically Scottish brick building and manufacture. The only 
works written regarding brick in Scotland both relate to the manufacturing of the 
material, Douglas (1985) and Oglethorpe (1993). The first details the marks used by 
Scottish companies on the bricks they manufactured and gives a short history of the 
brick industry in Scotland, but with little in the way of detail. In the second, a section 
on the history of the brick industry in Scotland is given but again this is far from 
exhaustive. Various general books on Scottish architecture such as the Buildings of 
Scotland series contain information about brick buildings as part of a wider body of 
work, but not about brick in its own right. Likewise, works on other materials such as 
Walker (1970) when discussing clay and earth construction contain accounts of the 
use of brick but only as far as this relates to the original subject matter. The recently 
re-published Brunskill (2009) contains a solitary page regarding brick in Scotland 
reflecting its supposed importance. It can be seen, then, that there is no specific 
work detailing brick construction in Scotland and of the fourteen building materials 
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detailed in the recently published volume Building Scotland (Jenkins 2009), it is the 
only material other than pantiles and lead for which this can be said.  
In marked contrast to the scant attention which the material has received in 
Scotland, there is a significant body of work regarding the history of the use and 
manufacture of brick in England. The two classic works on the subject are Brick 
Building in England from the Middle Ages to 1550 (Wight 1972) and A History of 
English Brickwork (Lloyd 1925). A number of other works have been produced such 
as the aforementioned Brick and Clay Building in Britain (Brunskill 2009). There has, 
in recent years, been a flourishing of scholarly research by Dr Gerard Lynch who 
has produced well researched and accessible literature including Brickwork: History, 
Technology and Practice (Lynch 1994) and The History of Gauged Brickwork 
(Lynch 2007). Periodicals related to building history such as The Construction 
History Society Journal and those specific to brick such as British Brick Society 
Information likewise contain a great deal related to building with brick in England but 
little or nothing on its use in Scotland.  
It may be supposed that this lack of existing research is due either to the absence of 
the material in Scotland, or to there being little or no differences between English 
and Scottish practice. Neither is true. As will be shown definitively in this research 
brick has been used extensively to form a wide range of building types in Scotland. 
Likewise, it will be shown in a number of areas that the craft techniques used in 
Scotland in terms of building with brick were substantially different from those 
practised south of the border. This results in much of what is written regarding 
English practice having little relevance in Scotland. For example, Scotland never 
gave rise to a tradition of fine gauged work comparable to that which existed in 
England. Neither did Scotland ever see the wide spread use of different forms of 
jointing profiles. There are also practices which were far more common in Scotland 
than would appear to be the case in England. For example, the practice of bonding 
a brick side or rear elevation to an ashlar front and the construction of compound 
brick and stone walls are particularly prevalent in Scotland. Likewise, as the name 
would suggest, the use of Scottish bond (three, four or five courses of stretchers to 
every heading course) is by far the most common in Scotland but is almost totally 
absent from English practice. 
There is, therefore, a clear need for research which focuses on brickwork in 
Scotland and, as preceding paragraphs have shown, this is something which is 
sadly lacking from existing research. The extant body of work on the subject is 
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severely deficient. When this is considered in the light of other traditional building 
materials, it is a particularly glaring omission, one which this thesis will begin to 
redress. 
 
1.3 Sources 
As with any substantive piece of research a wide range of sources will be cited in 
the forthcoming work and these naturally take a variety of forms and types. 
Evidence from five broad categories of sources will be brought forward in support of 
the conclusions drawn in the forthcoming thesis as follows: 
1. Contemporary technical reference works related to building, brick 
manufacture and specific brick building techniques.  
2. Manuscript sources relating to specific buildings, techniques used in 
construction and the manufacture of brick.  
3. Secondary sources and existing research, including studies already 
completed in certain areas and existing records regarding buildings such as 
those made by RCAHMS and Historic Scotland. 
4. Surviving buildings, the largest body of evidence cited which will yield a 
great deal of information to corroborate what the primary sources (both 
printed and manuscript) reveal and shed light on how theory has translated 
into practice in Scotland.  
5. Photographs will be used to reveal constructional details and building 
techniques which are either not discernible when a surviving building is 
examined or for buildings which have been demolished. 
 
By making use of various source types it is possible to answer the questions posed 
above in a far more robust way than if only a limited range had been employed. For 
example, the technical reference works which are cited, if considered in isolation, 
would provide only information on the theoretical uses to which brick has been put 
without any consideration of the specific practical influences which have come to 
bear on brickwork in Scotland. As many of these sources refer primarily to English 
practice, used in isolation, technical reference material could give a misleading 
picture of the development of brickwork in Scotland. However, if only information 
drawn from the survey of existing buildings was used as the basis of the work, this, 
too, would fail to provide a robust body of evidence. A surviving structure can reveal 
much about the development of brickwork, but there are various technological 
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advances which may not be apparent even after a detailed examination of a building 
and which can only be realised if recourse is made to a study of the technical 
literature of a given period. To give an illustrative example, when considering 
methods of hidden re-inforcement such as bond timbers which are hard to identify in 
survey work, a great deal of information can be drawn from technical reference 
works and documentary sources. Both types of source can reveal much which the 
other omits, but it is only by using them in conjunction with each other that a truly 
accurate picture of the development of Scottish brickwork can be created. The 
relationship between the methodology being employed and the sources used is 
summarised diagrammatically in fig.1.7. 
The emphasis of one source type over another will undoubtedly be seen to vary 
between different sections of the research. For example, when discussing the use of 
brick lined ashlar in chapter 14, there is a heavy reliance on documentary sources 
and technical reference works (fig.1.2). This is due to the fact that the nine known 
examples of brick lined ashlar identified all come from documentary sources. As 
none of these can be examined for reasons of demolition or inaccessibility, the 
details of how these buildings were constructed are drawn heavily from technical 
reference works. From the combination of the two source types, an accurate 
impression of the development of brick lined ashlar in Scotland can be obtained. 
The diametrically opposite situation can be seen when the use of brick to form oculi 
is considered in chapter 15 (fig.1.3). In this case there is a strong reliance on 
information taken from the survey of existing structures. Unlike brick lined ashlar, 
there are no documentary references to the construction of oculi and only two 
descriptions in technical reference works. Thus the emphasis when studying oculi is 
strongly on surviving buildings.  
In some instances all source types will be brought together to form a comprehensive 
picture of the technical development of a particular brick built element. When 
looking at developments in bond in chapter six, all types of source are used. 
Surviving buildings show a developing situation from the 18th century when the 
majority of buildings were constructed of what may be termed irregular bond to the 
dominance in the 19th century of Scottish bond. This development can be traced 
through technical reference works with 19th century Scottish works discussing the 
construction of Scottish bond, something which is absent in those from the 18th 
century. Documentary sources also contribute to tracing the pattern of development 
in brick bond. Reports on housing from the mid-19th century note the increasing use 
of cavity walling, and this is reflected in changes of bond pattern such as the 
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introduction of Rat Trap Bond. Finally, photographic evidence is used to show the 
earliest examples of Scottish bond which have been demolished, thus making an 
important contribution to the understanding of the overall development in the area of 
brick bond. All source types discussed above can, therefore, be seen to be 
employed in discussing developments in brick bond in Scotland (fig.1.4).  
The methodology for identifying the buildings which will be cited as evidence in the 
proceeding work is considered more fully in chapter two where the buildings 
surveyed in the research are discussed. For the purposes of this short summary of 
the sources which will be used to substantiate the conclusions drawn, it simply 
requires to be noted that buildings which cover the entirety of the country, the  
whole of the time period, and as broad a range of applications as possible have 
been used as source material.  
A broad range of technical reference works will also be cited. Many of these, and in 
particular the early sources, are English in origin. Whilst this is regrettable given the 
focus of this work on Scottish practice, there are simply not the printed technical 
sources for Scottish practice in the early years here considered. However, simply 
because a guide was published out with Scotland it should not be supposed that it 
has no relevance. To give an example, the copy of Salmon (1748) referred to during 
research for this work belonged to Thomas Thompson, an 18th century wright in 
Glasgow. In the latter half of the 19th century, a far greater concentration of source 
material printed in Scotland can be seen to emerge. Scott Burn (1870), Ashpitel 
(1867) and Sutcliffe (1898) were all published in Glasgow and the work by Gourlay 
(1903) is specifically related to Scottish practice. A wide range of technical 
reference works which deal specifically with particular aspects of the use of brick or 
specific building types will also be cited. To give a small sample by way of 
illustration, Miller (1768) has been used in relation to garden walls; Birch (1892) is 
relevant for rural housing; Fairbairn (1857) provides invaluable information relating 
to brick arched flooring, and Macfarlane (1860) on the practice of chimney 
construction.   
The sourcing of documentary material has also been wide ranging. This will see 
archive sources drawn from as far afield as Lanarkshire, Perthshire, Dundee, 
Stirlingshire, Glasgow and Athol archives, as well as the National Archives Scotland 
and the British Library in London all cited in the proceeding work. Photographs will 
play a lesser role and are only used to fill specific gaps in knowledge. This is most 
significant for structures such as Blinshall Works, Dundee (1866) and Houldsworth’s 
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Mill, Glasgow (1804) which have been demolished. Survey of existing buildings will 
be seen to be preferred to reliance on photographic evidence. 
It is clearly discernible that the forthcoming research will advance conclusions which 
are based on a wide ranging and robust body of evidence. Different combinations of 
sources will be used depending on what is available in relation to specific features. 
This will ensure that the conclusions are not reliant on only one source type, making 
certain that answers to the questions posed above are defensible and informed by 
all available evidence.  
 
1.4 Structure of the Research  
Having defined the sources which will be used in answering the aforementioned 
questions, it is necessary to introduce the structure of the thesis. This is something 
which, at the outset of the work, posed some difficulties. There were a number of 
different structural approaches which could have been taken but which were 
discounted. In a subject such as that here under consideration there is clearly a 
disparate variety of areas which require to be studied in order to develop as 
complete an understanding of the development of Scottish brickwork as possible. A 
chronological approach would have been one way of structuring the research, but 
this would have been likely to lead to a rather disjointed thesis. For example, 
considering arch construction in the earliest section and then again in all 
subsequent sections would be repetitious and make the completed work harder to 
use for later readers. A chronological approach was therefore discounted. More 
serious consideration was given to presenting the findings of the research by 
building type. Whilst an element of this has been retained in both chapters 2 and 17 
of the finalised structure, it was again felt that by structuring the thesis in this way 
there would be a danger of repetition and an issue of where to place consideration 
of individual building elements. To give one brief example, the use of Flemish bond 
can be found in both industrial structures and domestic buildings, so the placing of 
analysis of this bond would have been awkward. This structure was also, therefore, 
rejected. 
The structure chosen to present the research sees the thesis divided into three 
sections. How this structure relates to the methodology employed in executing the 
research is described diagrammatically in fig.1.8. The first of the three sections, 
Scottish Bricks, Mortar and Brick Buildings: 1700-1900, begins with a discussion of 
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the buildings examined in the course of the research, including changes and 
developments over time. This chapter is necessary to set in context the 
disaggregated building elements considered in section two. A reader of the 
completed thesis may find it confusing to consider how brick walling evolved, if 
something of the development of the use of brick from the earliest examples in 
garden walls through the building of industrial structures to the later construction of 
urban housing is not, first, briefly considered. Subsequently a detailed description of 
the progress of brick manufacturing in Scotland is given. This chapter is integral to 
the research as developments in brick making can be seen to impact on the way 
brick was used. Finally, in this section comes a shorter chapter discussing aspects 
of mortar for Scottish brickwork.  
Having provided in the first section a grounding in Scottish brick, mortar and the 
development of brick buildings, the second section comprises an examination of the 
development of technical features within Scottish brickwork. These are laid out in 
detail in the contents of this thesis and there is no need to repeat this list verbatim. 
Some of the most significant chapters in this section include analysis of the 
development of bond, cavity walling and brick in conjunction with other materials. 
Chapter 17 will be seen to be anomalous in that it analyses structure types rather 
than specific features of brick buildings. This is due to there being substantive 
differences in the construction of engineered structures which would render their 
inclusion in earlier sections difficult. For example, the considerations governing the 
building of the brick arch of a skewed bridge vary so substantially from building an 
arch in a domestic context as to make the inclusion of bridge construction in chapter 
15 untenable. Likewise, whilst building a curved wall is considered in chapter 8, 
when the construction of an engineered building such as a glass cone is examined 
there are significant variations and they should clearly be kept apart.  
The third and final section of this thesis draws the evidence cited previously 
together, presenting and analysing the conclusions arrived at. This includes a 
discussion of the effectiveness of the methodology and processes which have been 
used, followed by sections presenting the evidence in relation to the hypotheses 
advanced above and answers to the questions posed. Finally, a discussion of the 
future relevance of the research and areas for further work is given. 
The structure of the thesis is, therefore, clear to follow with the first section providing 
vital background to the buildings and features analysed in detail in the second; the 
third and final section drawing the threads of the research together. By structuring 
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the thesis in this way the evidence can be presented in a lucid manner with minimal 
duplication or confusion. Having examined the scope of the research, the sources 
used and the structure of the thesis, the final area which this introduction will define 
is the methodology used in its execution.  
 
1.5 Methodology 
In order to carry out research which arrives at meaningful and substantive 
conclusions it is not only necessary to have a defined scope, robust set of sources 
and clear structure, but also to have a clearly identifiable methodology. Whilst some 
research subjects lend themselves to a pre-existing methodology, this thesis did 
not. As has already been discussed there has been no substantive research into 
Scottish brickwork undertaken prior to this study and other thesis in similar areas 
have tended to focus on specific areas. In some cases this may have been 
geographic, restricted to a particular region or, in others such as Lynch (2004), to a 
particular aspect of craft practice. The only comparable thesis is Mitchell (2013) 
which employed a broadly similar methodology to the one used for this thesis to 
examine ironwork in Scotland. This thesis, along with Mitchell (2013), can both be 
placed in a category of innovative research into underappreciated aspects of 
Scottish construction history and it is no coincidence that both emerged from the 
production of Jenkins (2009).  
The first stage of the methodology employed in producing this research was the 
identification of a substantial number of buildings which utilise brick in part of their 
construction. The methodology for selecting, and criteria for inclusion, are expanded 
upon in the next chapter of this thesis as they are somewhat complex and require 
significant justification. To make only brief mention of these, 301 buildings are 
discussed in the research. An attempt has been made to make this sample as 
representative as possible encompassing as many different uses to which brick has 
been put as can be found. As the thesis seeks to discuss brickwork in the whole of 
Scotland a methodical geographical survey is clearly not possible when carrying out 
this part of the research. It will be seen that recourse has been made, therefore, to 
existing records held by bodies such as RCAHMS and Historic Scotland, to 
secondary works dealing with traditional architecture in Scotland and to the authors 
existing knowledge of Scottish brickwork to identify buildings for inclusion. As 
already noted above, whilst these are, in the main, surviving buildings, certain 
structures which have been demolished are discussed where they are of sufficient 
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importance to the development of Scottish brickwork to warrant inclusion and where 
enough evidence survives that comment can usefully be made upon them. 
Having identified the buildings which form the foundation of the thesis, these 
buildings were then studied and analysed in detail. In the majority of cases this 
involved site visit and physical survey of the building, noting as much about the 
technical features present as possible. These technical features include size of 
brick, bond pattern, arch construction and decorative features. A standard recording 
sheet has been used to ensure consistency in surveying (fig.1.6).  
Running concurrently to the identification and survey of buildings is an examination 
of archive records, contemporary written sources and photographs. It is from these 
sources that much of the information which forms chapters 3 and 4 regarding brick 
making and mortar has been drawn. There is also a considerable amount of 
evidence in archive sources relating to the development of building practices such 
as brick ashlar and early uses of brick for which little physical evidence survives. 
This study of archive records and written sources can, therefore, be seen to be 
crucial to the overall success of the research and in complementing the information 
obtained from survey work. 
The evidence gathered in the two preceding stages of this methodology will then be 
used to inform the analysis which comprises the main body of this thesis. This will 
firstly feed into chapter 2 of the thesis which looks at overall uses of brick 
throughout Scotland and which will form the substantive part of supporting the 
hypothesis that brick has been used to a significantly greater extent than has been 
appreciated up until now. Following discussions of brick making and mortar the 
thesis will then proceed to disaggregate the buildings examined into various 
technical features to allow analysis of how these developed over time. It will thus be 
seen that one building may feed into several sections as shown in fig.1.5. Within 
each section consideration will be given as to how these features have developed 
so, for example, in chapter 15 changes evident within the depth of arches, the angle 
of skewback and the type of arch will all be commented upon. These chapters will 
provide a comprehensive answer to the overarching question as to what technical 
developments took place in Scottish brickwork and also in supporting or otherwise 
the other hypotheses advanced at the outset of the research. In these chapters will 
also be included relevant information drawn from contemporary technical reference 
works to illuminate the methods used in constructing features present.  
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It can be seen, therefore, that there is a clear and distinct methodology which will 
inform the research presented in this thesis. This will allow the sources of evidence 
to be used effectively to provide a robust defence of the arguments and conclusions 
advanced throughout and brought together in the final section of this thesis 
 
Conclusion 
This introductory chapter has defined the fundamental ground on which the 
subsequent research, analysis and conclusions are built. For any research to be 
successful it is necessary to aim to answer given questions and these, along with 
five hypotheses which the research will aim to support have been set out. In order to 
answer these questions there must also be a clear scope and parameters within 
which the work will operate and these have, likewise, been identified. Crucial to the 
answers to these questions being robust and able to withstand scrutiny are both a 
set of sources which act as evidence to the conclusions drawn and an unambiguous 
methodology. These are the crucial elements for success in research work and this 
chapter has clearly articulated them to aid in the understanding of the substantive 
research which will now follow.   
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Fig. 1.1 Diagrammatic representation of the progress from 18th century arched 
flooring in a domestic context through use in industrial buildings to later 19th century 
bridge construction. 
 
Fig. 1.2 Diagrammatic representation of the sources used in discussing oculi, 16 
existing structures but only two technical reference works inform this section. 
 
1800’s fire proof flooring, 
industrial buildings 
 
1860’s Jack arch bridge 
construction 
 
1770’s fire proof flooring, 
domestic tenement 
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Fig. 1.3 Diagrammatic representation of the sources being used in discussing brick 
lined ashlar showing six archive sources and six technical reference works which 
will be discussed. 
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A: Detail from archive image showing early use of       B: Image from technical  
Scottish Bond, Broomward Cotton Mill, Glasgow            reference work showing 
contemporary practice in 
bonding (1815) (Tomlinson 
1867 30). 
 
C:  Scottish bond used on this surviving area of D The move toward cavity walling housing, 
62 Tryst Road, Larbert (1890’s).    described in newspaper reports 
       can be seen in this example of 
       Rat trap bond, 34-100 Main 
       Street, Newtongrange (1872). 
Fig. 1.4 A-D: Diagrammatic representation of how a range of sources will combine 
when developments within brick bond are discussed. An archive image (A) reveals 
the earliest known use of Scottish Bond (4/1); A technical reference work (B) gives 
details of the formation of a particular bond; Surviving buildings reflect descriptions 
in technical reference works showing a move toward Scottish bond (C) and archive 
sources which tell of a move toward cavity walling (D). The importance of using a 
range of sources is shown in microcosm in this figure. 
19 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1.5 Diagrammatic representation of how one building can inform several 
chapters of the thesis. 
 
 
 
 
 
 
 
Chapter 15 arches 
 
Chapter 7 Joint thickness and 
profile 
 
Chapter 6 Bond 
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Chapter 9 Re-inforcement 
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Fig. 1.6 The recording form used in survey work for the completion of this thesis. 
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Fig. 1.7 Diagrammatic representation of the three stage methodology employed and 
related to sources to be used.  
 
Fig. 1.8 The structure of the thesis as related to the three stage research methodology 
presented in Fig. 1.7. 
Appendices
The detailed results from stage 2 of the methodology employed
Section 3: Analysis, Conclusions and Evaluation
Presents the overarching and substantive results from stage 3 of the methodology
Section 2: The Technical Development of Scottish Brickwork
Presents in detail the evidence found in in stage 2 of the methodology and results for specific elements relating to stage 3 
of methodology 
Section 1: Scottish Bricks, Mortar and Brick Buildings
Presents the evidence used in stage one of the methodology and initial findings from stage 2
Stage one:
Identify Structures for 
Inclusion
•Employ sources such as HS RCAHMS lists 
and secondary sources to identify buidings 
to provide evidence fot the research.
Stage two:
Gather information from 
Buildings and other sources
•Survey structures where possible, use other 
sources where required such as 
photographs and archival rcords.
Stage three:
Analysis of evidence
•The source of evidence for this comes from 
that gathered in stage 2 which is analysed 
in the context of the 5 hypotheses 
advanced at the outset of the research and 
the over arching research questions the 
thesis seeks to answer.
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Chapter 2 Developments in Scottish Brick Buildings 
2.1 The Selection of Buildings 
The principal source of evidence which underpins the conclusions drawn throughout 
this research is buildings. In total 301 specific buildings are discussed in this thesis. 
Of these, 167 have been surveyed. The remaining 144 have been drawn from 
photographic, documentary or written sources. Not all of these use brick as their 
principal construction material, but all use brick in some way. Before proceeding to 
an analysis of these buildings, it is important to consider the methodology which has 
been followed in selecting the buildings which have been included. 
In Scotland there are likely to be tens of thousands of buildings which have utilised 
brick in part of their construction. It would be impractical within the constraints of a 
PhD thesis to examine all of these and this was never intended. In order to arrive at 
meaningful conclusions regarding the five hypotheses set out at the outset of this 
thesis there is no need to examine such a large body of evidence. What is crucial, 
however, and the key to the methodology employed in selecting buildings for 
inclusion, is that the sample be representative of the uses to which brick has been 
put in Scotland.  
One method which could have been employed was to have simply set a numerical 
target for the number of buildings to be analysed, for argument’s sake 200. Having 
found those buildings and analysed them, however, there is every likelihood that 
largely inaccurate conclusions regarding the use of brick in Scotland would have 
been drawn. It would have been possible to have found 300 industrial buildings 
dating to the later part of the 19th century constructed of brick. This would have 
ignored the many domestic and prestige buildings which also utilised the material. A 
solely numerical target for identifying buildings would also have been likely to limit 
the drive to seek out buildings which were geographically remote, spread over the 
entire period of study and which showed a diversity of uses. 
Similar arguments can be advanced against a regional approach. Had this been 
undertaken a much more comprehensive catalogue of the uses of brick in a 
particular area could have been created. Given that this is the first detailed 
examination of Scottish brickwork there would have been major flaws had a regional 
approach been adopted, however. Glasgow could have yielded a large number of 
buildings but these would not have included any 18th century prestige buildings, 
vernacular uses or early cavity walling. Only by examining structures throughout the 
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whole country can the development of brickwork and the diversity of uses be plotted 
in a coherent manner.  
The only methodology which could yield something approaching a comprehensive 
study of Scottish brickwork was not to set a numerical or geographical target, but 
rather to aim to examine a diversity of uses of brick over a given time period. This is 
undoubtedly a more challenging methodology than others which could have been 
adopted, but it has resulted in a comprehensive analysis of the developments within 
Scottish brickwork that would not, otherwise, have been possible. 
The basis for the buildings considered in this thesis came in the form of a list of 
brick buildings drawn up by the author as part of previous research, primarily for the 
production of Jenkins (2009). This list ran to 35 buildings and was thus considerably 
expanded upon in the creation of this thesis. The drivers behind this and the 
process which led to such an expansion were varied and are best summarised 
diagrammatically in fig. 2.1.  
The first significant influence was a requirement to seek out and identify buildings to 
cover the entire period under consideration. As the scope of the research was to 
examine developments between 1700-1900 finding uses of brick from throughout 
that period was clearly an imperative. From an initial list which was drawn up at the 
outset of the research gaps quickly began to emerge. There were few uses of brick 
from the first half of the 18th century and the period from 1820-1860 was also poorly 
represented. This led to a conscious effort to identify buildings from those periods 
for inclusion. For the former this led to the discovery and inclusion of buildings such 
as the housing in Granton (1840’s) and the Hamilton Cloth Factory (1855). 
Identifying uses of brick in the early 18th century was more problematic and 
recourse often had to be made to documentary sources which yielded evidence 
such as that for Drummond’s House in the 1730’s and John Yester’s House, 1710. 
Buildings were thus identified due to a need to consider developments over the 
entire period being examined. 
In addition to this there was also a requirement to demonstrate the range of uses to 
which brick was put in order to arrive at robust conclusions regarding the 
development of brickwork in Scotland. Again, when the original list of buildings was 
considered there were some significant gaps. There was no appreciation of the use 
of brick to line ashlar walls, for example. Further buildings were thus selected for 
study as a greater appreciation of the diversity of uses emerged. 
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Thirdly, the need to demonstrate geographical diversity led to a drive to ensure all 
areas of the country were represented as far as possible. Whilst for some such as 
Glasgow and Stirlingshire this was easily achieved, for others such as Fife and 
Ayrshire a conscious effort was required to seek buildings in those areas. This led to 
the inclusion of buildings such as the housing in Hawkhill Road, Kincardine (1890’s) 
and the Warehouse in Strand Street, Kilmarnock (1879).   
There can therefore be seen to be various drivers which have led to the exhaustive 
search for a wide representative sample of brick buildings in Scotland. It should be 
acknowledged that a number of buildings which were included were discovered in 
an ad hoc manner. Examples of this include the internal partition at Keir, Dunblane 
(1820’s) and the brick jambs at Salen, Mull (1850's). These discoveries have 
certainly added to the robustness of the evidence base but their importance should 
not be over played. In many cases they simply replaced buildings such as the Eagle 
Pottery, Glasgow which were identified for inclusion but were found to have been 
demolished. 
The sources which led to buildings being identified for inclusion were many and 
varied. Records held by both Historic Scotland and RCAHMS were used as part of 
this process although these were more difficult to extract information from than was 
first expected as buildings are rarely categorised by the material used in their 
construction. An exhaustive search of secondary sources was undertaken and this 
led to the identification of a significant number of the buildings which have been 
analysed. To give a selection of the most significant Hume (1976) provided many 
useful references to brick built industrial structures, Paxton (2007) led to the 
inclusion of several significant engineered structures and Walker (1977) highlighted 
a number of vernacular structures and uses of brick. Both Walker and Hume proved 
problematic in some instances as, having been produced over 30 years ago some 
of the structures they discuss had been demolished in the interim.  
The importance in the process of identifying buildings for inclusion of localised 
surveys should certainly not be discounted. Some of the principal locations in which 
this took place were Glasgow, Greenock, Stirling, Dumfries, Dumbarton, Canonbie, 
Errol and Montrose. These locations and others of secondary importance were 
chosen as they were known to contain significant concentrations of brick buildings.  
The process for identifying buildings for inclusion in this thesis can be seen to have 
involved a diverse range of sources and methods. As will be acknowledged 
throughout this thesis there are certainly many more brick buildings which could 
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have been included here. The fact that they are not should in no way be seen as 
indicative of a deficiency in this methodology. The methodology which has been 
described above was chosen and tailored to provide a body of evidence which 
would answer the questions posed and allow a robust analysis of the hypotheses 
advanced at the outset of the research. As will be seen in the subsequent thesis, 
this methodology has achieved the desired research outcomes and was, therefore, 
the correct one in the context of this particular project. 
The buildings which have been considered during this research and discussed in 
this chapter have been categorised into five groups: Prestige Buildings including 
early uses connected with landed estates and, later, public buildings; Rural and 
Vernacular Buildings which includes housing for rural workers and hybrid uses of 
brick with clay and rubble techniques; Industrial Buildings encompassing all 
structures which were used for an industrial purpose; Urban Housing which includes 
both tenements and “workers row” type housing; and finally Engineered Structures 
which encompasses bridges, lighthouses and tall chimneys. 
The lines between these distinctions can clearly become blurred and there will 
always be an element of arbitrariness in placing some structures in one category or 
another. Tall chimneys, for example, are discussed as an engineered structure 
despite being manifestly for industrial use. This is especially the case where only 
part of a building is constructed of brick. The brick infill panels forming internal 
walling at both the Merchant’s House, Brechin (1780’s) and Commercial Hotel, 
Stromness (1850’s) are both discussed in the section regarding rural and vernacular 
uses of brick as brick infill may be considered a vernacular tradition despite both 
these examples occurring in urban environments.  
Despite the sometimes blurred distinction as to what category a particular structure 
should fall, the division described above is useful in arriving at conclusions with 
regard to several of the hypothesis advanced at the outset of this research. This is 
primarily in respect to demonstrating changing trends in the way in which brick has 
been used in Scotland in the period under consideration. It also helps to show in 
graphic terms the diversity and range of uses to which brick has been put. As the 
earliest recorded examples of brickwork in Scotland discussed in this thesis came in 
the context of prestige buildings, it is to a discussion of the developments of the use 
of brick in such buildings that this chapter proceeds. 
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Fig. 2.1 Diagrammatic representation of the influencing factors which drove the 
identification of buildings for inclusion in the thesis. 
 
2.2 High Status Buildings 
Despite coming to be associated in the later 19th century with housing for the 
working class and industrial structures, the development of brickwork in 18th century 
Scotland comes in quite the opposite context, the estates of the country’s wealthy 
elite.  
From the outset of the period which this thesis considers, bricks were being used on 
large estates for certain specific purposes. This was primarily for the lining of garden 
walls and ice houses. One of the earliest structures noted in the course of this 
research as using brick in its construction can be found in this context, the ice house 
at Castle Huntly (1692) with later examples including Tugnet in Morayshire (1783) 
and Rosehearty, Aberlour (1790’s). The earliest building surveyed was the garden 
Total number 
of buildings 
discussed in 
thesis
Original list of 35 
buildings
Buildings required 
to show diversity of 
use
Buildings required 
to show 
chronological 
diversity
Ad hoc buildings 
discovered during 
survey work
Buildings required 
to show 
geographical 
diversity
Buildings drawn 
from local survey
27 
 
 
 
wall at Megginch, Perthshire (1707). This saw brick being used as an inner lining to 
the primarily rubble built wall. Other examples of this use have been surveyed at the 
Pineapple, Dunmore, (1761) and Dumfries House, Cumnock, Ayrshire (1756).  
From these early uses in ice houses and garden walls, brick came to be employed 
in more diverse ways in prestige buildings. This included the use of brick as a 
backing to ashlar walls. Examples of this include Inveraray Castle (1776) and 
Taymouth Castle (1820). Brick ashlar was an important technique in the early 
development of brickwork in Scotland. It was a technique which allowed brick to be 
used in the prestige properties of those who could afford the material whilst 
ensuring it was hidden from view. Brick ashlar, therefore, offered an avenue for the 
increased use of brick out with the specialist uses of garden walls and ice houses 
into more mainstream building. The use of brick for vaulting was also important in 
this context with an 18th century example being identified at Dalquaran Castle 
(1782) and, later in the 19th century, at Ballintore Castle (1859). 
A further category of prestige building which saw early employment of brick in 
construction are military buildings. This includes the earliest example of a brick 
structure (excluding Roman buildings) found in the course of this research. The 
Cromwellian Fort in Inverness, built in 1652, utilised brick heavily in its construction. 
Fraser (1905 413-4) quotes a contemporary observer as describing a citadel “made 
of bricks” and further how the breastwork was “lined within with a brick wall”. The 
use of brick in a military context continued in the 18th century. Fort Augustus, 
constructed in 1715, was described by one observer as follows: “It consists of a 
small well contained square, with a circular bastion… the governor’s house and the 
other buildings make a good appearance, the whole of brick.” (Burrell 1758). It is 
known that bricks were manufactured by George and John Ryalton for the building 
of Fort Augustus who may have been brought from England for the purpose (Gifford 
1989 32). By far the most substantial use of brick in a military context in the period 
under consideration in this thesis was at Fort George (1748) where the material was 
used to line the ramparts, create vaulting and to form arches in rubble built 
structures. 
It must be acknowledged, however, that the use of brick as the main material for 
prestige buildings was not identified during this research. Scotland never saw the 
use of brick in this way to construct, in their entirety, houses of the gentry. It can 
convincingly be argued, however, that in the 18th century there was something of a 
cache in brick amongst the lower end of prestige buildings. Stratton House in 
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Montrose (1762) was certainly not a humble abode but the house of a wealthy 
merchant. Although vernacular in construction, Flatfield Farm House in Perthshire 
(1785) is large enough to be the home of a farmer of reasonable means as were the 
group of buildings dating to the 1790’s in Canonbie considered below in the context 
of rural buildings. Documentary sources support this view. One particularly early 
reference to brick being used to construct an entire building comes from William 
Drummond of Abercairney who, in 1730, talks of building a large house of brick 
(Drummond 1730). Likewise at Ruthwell in Dumfriesshire it was noted in 1791 that 
“The manse is large and commodious, built of brick” (Sinclair 1794 220). All these 
examples were, however, of the middling order rather than grand expressions of 
wealth as may be seen in England, in such contexts the use of brick was hidden.  
Brick was used for various purposes in the 19th century for prestige buildings other 
than the vaulting noted above. Brick lined ashlar continued to be used, for example 
at Glasgow City Chambers (1885) and Nenthorn House, Scottish Borders (1893). It 
was used relatively rarely in the construction of churches, the earliest example of 
this is the Triple Kirks in Aberdeen (1844). This is unique in Scottish brick building 
as the only example of a spire constructed of the material. Only two other examples 
of brick built churches were found in the course of this research, at Guardbridge, 
Fife (1882) and that surveyed at 53 Galston Road, Hurlford, Ayrshire (1856). The 
use of brick in 19th century prestige buildings can, therefore, be categorized as 
being similar to the more extensive 18th century examples as being restricted to 
specific purposes and, more rarely, the construction of smaller buildings such as the 
churches mentioned above. 
Overall, therefore, there are some significant conclusions which can be made 
regarding the use of brick in prestige buildings. Its use in this context can be seen to 
be diverse in terms of application: garden walls were, in many ways, the ground 
breakers in terms of the material being employed in this context but this later 
expanded to include use in ice houses, internal and external walling and vaulting. 
This diversity of use adds considerable support to the hypothesis that the use of 
brick was significantly more widespread in Scotland than has previously been 
acknowledged.  In showing a development from uses in garden walls and ice 
houses to the more extensive uses for lining ashlar walls and vaulting there is also 
support for the hypothesis that brickwork in Scotland underwent considerable 
technical development in the period under consideration. This is further supported 
by the fact that the use of brick on some estates then developed into the building of 
rural housing on a wider scale as considered below. The common theme in all the 
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uses of brick in a prestige context is, in the most part, functionality. Vaulting, the 
lining of walls and ice house construction all saw brick used for its specific material 
properties in a functional way. However, as will be seen throughout this thesis 
functionality is the most challenging hypothesis to present a cogent argument for as 
the use of brick as the main construction material for what may be regarded as 
second tier prestige structures such as Stratton House and the Triple Kirks, 
Aberdeen does present a challenge to the idea of pure functionality. The use of 
brick in prestige buildings can be seen, therefore, to make an important contribution 
to the understanding of the development in brickwork in Scotland between 1700-
1900. 
 
2.3 Rural and Vernacular Buildings 
The most common 18th century use of brick to construct housing was not in urban 
areas as would become the case in the 19th century, but rather in a rural and, in 
many ways, vernacular context. In a number of cases this was due to the product of 
the influence of estates in promoting the use of brick as a means of achieving better 
standards of housing as part of the general movement for agricultural improvement. 
This is clearly demonstrable on the estate of the Duke of Buccleuch in the area 
surrounding Canonbie, Dumfriesshire where a number of brickworks were 
established on the estate. The production figures of these will be discussed in 
chapter 3 of this thesis. Several of the buildings for which bricks were manufactured 
in 1774 have survived to the present day and have been surveyed as part of this 
thesis such as Greenrigg and Moloyhill Farmhouses. Flatfield Farmhouse, 
Perthshire, constructed in 1785 is a further example of brick housing in a rural 
context in 18th century Scotland.  
The use of brick to construct rural housing of a lesser stature than the examples 
considered above can be traced through documentary evidence for the 
Blairdrummond Estate, Perthshire. Here, following the clearing of ground during the 
improvement of an area of moss land, the tenants built “houses of brick. There are 
now [1791] 69 brick houses substantially built using lime” (Sinclair 1793(2) 179). 
Aiton (1805 306) supported this view in his treatise on improvement stating of the 
estate “1000 people live in neat small houses mostly built of brick”. These bricks 
were fired at the local works by the inhabitants themselves, “a number of them have 
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learned not only to manufacture but also to build [with] bricks, and others who have 
horses and carts furnish the carriage of lime and coals” (Unknown 1817).  
Only one example of brick built housing of this stature has been found in survey 
work, the Dairyman’s House, Dun (1800). Other recorded examples of the use of 
brick in this context have been identified from documentary sources, however,  
including the planned village of Edenham, the houses noted in 1794 as being all of 
brick (Sinclair 1794 (2) 305) and Forgandenny in Perthshire where the 18th century 
houses were noted as being built of brick and thatch (Taylor 1979 378).  
It was noted of Lawrencekirk in the late 18th century “some of the houses being of 
clay, others of brick and some of brick and stone.” (Johnston S. and Boswell J. 1984 
197). This is supported by surviving buildings discussed in this thesis in 
Lawrencekirk, one of which, 104 Main Street (1880’s), is of composite clay / brick 
construction. There was certainly a view amongst agricultural improvers that brick 
was a useful material when it came to constructing housing, John Sinclair notes this 
in his work on the subject in 1814 (Sinclair 1814 258). There are a number of 
contemporary references showing a move from solid clay wall to brick. It was noted 
of the Carse of Gowrie in the 18th century that “previous to the year 1775 there 
were farm houses and offices in general but rudely constructed… built of mud or 
clay and the whole covered in straw. Now the dwelling house is of 2 storeys built 
of stone or brick and covered with slate.” (Donaldson 1794 20). This transition 
from building with clay and earth materials to building in brick can be seen to be 
reflected in examples studied in survey work. Flatfield Farm is built using similar 
techniques to that of clay building and there are earlier clay outbuildings on the 
site. A number of examples of hybrid clay / brick structures have been surveyed 
such as brick shuttering at Leetown and over cladding at Logie Schoolhouse 
Angus (1850’s), Luthermuir and Lawrencekirk. 
These references, particularly those relating to Blairdrummond and the surviving 
example at Dun, are significant. The majority of surviving rural domestic buildings 
which have been surveyed such as Flatfield and the group around Canonbie were 
all relatively high status. The description of Blairdrumond, supported by the 
statements made by Aiton, Johnston and others show that brick was a more 
significant material in housing the rural population of all levels of society in the 18th 
century than has been previously appreciated. It is likely that as Gailey (1984 61) 
records, these houses followed a similar pattern to contemporary vernacular brick 
buildings in Ireland of which more is known. It is noted that in rural Ireland buildings 
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were constructed of brickwork which did not follow any proper bonding arrangement 
(as noted at Flatfield) and that the thatched roofs of these buildings were supported 
on crucks independent of the walls.  
In the 19th century there was a move away from these forms of vernacular 
construction to the use of orthodox brick building practices. This can be seen most 
clearly with the construction of the Victoria Cottages in Luthermuir in the 1880's 
which very much take the form of a standard workers row and in South Bank Road, 
Errol (1880's), where rural housing was constructed of standard brickwork.  This 
transition from vernacular to orthodox brick construction can be seen further in the 
building of rural brick tenements in Doune and Buchlyvie, Stirlingshire referred to 
later.  
In addition to the uses of brick as the main construction material for rural domestic 
buildings a significant body of evidence has emerged for its employment for specific 
purposes in buildings principally constructed of stone. This can most noticeably be 
seen in the context of internal partitions including examples where brick was used in 
conjunction with timber framing, a technique used throughout the 18th and 19th 
centuries with examples in diverse locations including Skipness, Brechin and 
Stromness. Examples of brick internal walls built without timber framing were also 
found such as that at the Kier Estate, Stirlingshire (1820's). These uses of brick in 
conjunction with other walling materials are an important and easily overlooked part 
of the use of brick in a rural context.  
Even before individual elements of Scottish brickwork are examined, therefore, a 
clear technical development can be discerned in the uses to which brick has been 
put. From early surviving examples of higher status rural housing at Flatfield and the 
area around Canonbie, and humbler brick housing such as that at Blairdrummond 
and Dun, brickwork was essentially vernacular in character and lacking many 
standardised features of construction such as bond and arches. By the latter half of 
the 19th century, however, these vernacular practices had given way to orthodox 
methods of construction as seen in Luthermuir, Errol, Doune and Buchlyvie. This 
evolution from vernacular to orthodox craft practices is a significant part of the 
overall technical development of brick in Scotland.  
The evidence presented here also provides support for the hypothesis presented at 
the outset of this research that the use of brick was more widespread both 
geographically and in diversity of uses than has been previously appreciated. Even 
in a relatively narrow consideration of only rural domestic structures examples have 
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been found in Dumfriesshire, Stirlingshire, Perthshire, Argyll, Orkney, Angus and 
Aberdeenshire. The diversity of uses to which the material has been put include the 
building of housing for both wealthier and humbler sections of rural society, specific 
uses in other buildings including internal partitions and various hybrid clay and brick 
buildings. Rural domestic structures can, therefore, be seen to be a significant part 
of the overall picture of brick construction in Scotland between 1700-1900. 
 
2.4 Urban Domestic Buildings 
The earliest surviving brick built, urban2 domestic structure found in the course of 
this research is Stratton House, Montrose (1762). Although clearly a building of 
some stature, the techniques used in its construction are distinctly vernacular, 
similar to Flatfield Farmhouse considered above. Stratton House is significant as it 
is the only surviving example of an 18th century urban domestic building which uses 
brick as its main construction material. It would seem from the paucity of other 
examples and references in primary and secondary sources that this was rare in 
18th century Scotland. 
This is not to say, however, that brick was not used in other ways during this period. 
Internal partitions built of brick were identified such as that at 81 High Street, 
Aberdeen (1780s) and the Merchant’s House, Brechin (1780’s). At Relief Land, 
Inveraray (1775), brick was used to create arched floors to help prevent fire with 
brick also used to create vaulting in the construction of the Edinburgh New Town as 
seen in the example discussed in chapter 16. Brick can be seen to form a relatively 
small part of urban housing in 18th century Scotland, therefore, used for specific 
purposes rather than to construct buildings in their entirety. 
With the onset of the industrial revolution and the expansion of urbanisation in the 
early 19th century brick began to be used more widely for the construction of urban 
buildings and, significantly, to become the main masonry material in those buildings. 
The earliest example of the use of brick to build housing on a large scale (as 
opposed to single examples such as Stratton House) would seem to be the housing 
erected in the Calton area of Glasgow in the early 1800’s. This is reflected in a 
description of the area by Forsyth (1806 193) who noted of the Calton “It contains a 
considerable number of streets handsomely built of brick and not stone”. Survey 
                                                          
2 In the context of this discussion urban is taken to mean a Burgh in 18th century Scotland but 
broadened out in the context of the 19th century to include industrial towns such as Newtongrange. 
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work in this area has not found any surviving buildings of this type; evidence to 
support the assertion by Forsyth comes instead from photographs of brick built 
housing such as that in Green Street and Loom Street (1820’s)  
The earliest surviving examples of large scale brick built urban housing in Scotland 
can be found in Granton, Edinburgh. Examples such as that at Lower Granton Road 
(1848) are built to a higher standard than those in Calton with well laid, recognisable 
bond and accurately set out camber arches. The building of the Calton housing and 
that at Granton are significant as they represent brick being used on a large scale 
for the construction of housing, something which was previously unknown in 
Scotland. 
The mid-19th century saw the first use of brick in the construction of tenements. The 
earliest reference to this is the building in 1832 of a group of six three storied 
tenements known as Thompson’s Buildings at 162 Orr Street, Glasgow, these being 
entirely built of brick (Worsdall 1979 83). Around the same time a large tenement of 
three stories was built of brick at 143 Orr Street, Glasgow and some ten years later 
Lumsdens Dwellings were erected in the city, again using brick as the primary 
building material (Worsdall 1979 84). The earliest surviving example of such a brick 
built tenement is the Rosemount Building, Edinburgh, built in 1857. As will be seen 
when the technical development of individual features is examined in the second 
part of this thesis, this was an innovative building in many respects, being the first in 
Scotland to use polychromatic brickwork and an early example of the use of cavity 
walling. The building of tenements of brick also continued in the later part of the 19th 
century. Fyfe (1899) described several large tenements built of brick including 45 St 
James Road and 130 Saltmarket Street, Glasgow.   
These mid-19th century examples of both terraced housing and tenements marked 
the advent of a much wider use of the material from the 1860’s onwards when 
terraces or “workers rows” as they were commonly termed become significantly 
more numerous.  Examples surveyed as part of this thesis include two storey 
housing in Victoria Road, Brora (1879) and South Bank Road, Errol (1880’s) with 
other examples analysed including those at Edinburgh Road, Dunbar (1863), 
Kelvindale Street, Glasgow (1864), Napierston Terrace, Alexandria (1860’s) and 
Stanley Street, Glasgow. There was a move as the 19th century progressed toward 
the building of such housing a single storey in height, examples surveyed including 
those at Munro Place (1877) and Crow Road (1885), Glasgow, Hawkhill Road, 
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Kincardine, Fife (1890’s), 5th Street Newtongrange (1875) and Tryst Road, 
Stenhousmuir (1890s).   
These examples give a good representative indication of developments within such 
housing being both widely dispersed geographically and diverse in construction type 
and quality. What is not conveyed by the specific examples cited above is the sheer 
scale of the use of brick to construct workers housing. To give an example, four 
buildings in Newtongrange are discussed in detail in this thesis but Newtongrange 
covers a vast area containing many hundreds of examples of brick housing. By the 
end of the 19th century such swathes of brick built housing would have been 
common across industrialised central Scotland. When it was planned to exploit 
Prestongrange coalfield in 1874 it was estimated that, over three years, 200 houses 
would need to be built of brick (Lyall 2000 8). At Mossblown in Ayrshire, 192 
dwellings were erected in 1901 all of which were built of brick (McKerrell 1979 4). 
The extent of the use of brick to construct workers housing cannot be doubted, but 
this is a feature of the Scottish built heritage which has largely been lost. Only 
Granton and Newtongrange survive relatively intact.  
It should be noted in any consideration of the use of brick in tenements and terraced 
housing that its use was also extensive in such buildings where one or more 
elevations were constructed of stone. The earliest reference to this comes from the 
aforementioned vaulted flooring in the Relief Land Tenement, Inveraray (1775). The 
most common use in this context is the formation of internal partitions, the earliest 
firm reference in documentary sources to which comes from 1833 when a tenement 
in Edinburgh was noted as having “thin brick partitions” (Dickson 1833 457). The 
practice of stone built external walls and brick internal partitions was described in 
1855 as follows: “All the walls are strongly built with stone and lime… the chief 
partitions are brick.” (Chambers 1855 8) with Gowans (1886 30) also referring to the 
practice. These early documentary references are supported by surveyed structures 
at Sword Street and 37 Bridge Street, both in Glasgow. Related to this is the use of 
the material to form rear and side eleveations of brick buildings. This is a practice 
which is noted by Worsdall (1979 33) as dating to the 1870’s and one which has 
been extensivly recorded in survey work. To cite just a selection of examples the 
earliest comes from a rural cottage in East Wems, Scottish Borders dating to 1865 
with tenemented housing in 58 Upper Craigs Street, Stirling (1890’s) and Loreburn 
Terrace, Dumfries (1880’s) amongst many others also using the technique. 
35 
 
 
 
Previous sections of this chapter have shown the use of brick evolving from a 
relatively uncommon material to one which was used in numerous applications 
throughout Scotland. The use of the material in an urban domestic context both 
follows this pattern of development and supports its wider applicability to Scottish 
brickwork as a whole. From a single example at Stratton House in the mid-18th 
century, brick can be seen increasingly to be used in the early to mid-19th century in 
the construction of both tenements as at Orr Street, Glasgow and terraced housing 
as at Granton and Calton. This trend continued and expanded until the later 19th 
century which saw the construction of brick housing on a prodigious scale as can 
still be seen in Newtongrange and is well attested to in contemporary accounts by 
authors such as MacKerall. In tenement construction the extensive use of the 
material for internal partitions and in the rear and side elevations of buildings as 
recorded at Upper Craigs, Stirling and Sword Street, Glasgow and noted by 
Worsdall also support this.  
It is vital to the correct understanding of brick in Scotland to fully appreciate that the 
material was never solely used to construct buildings in their entirety. This is as true 
in an urban domestic context as any other. The earliest uses of brick in tenement 
construction were all for specific purposes such as fire proof flooring in Inveraray or 
internal partitions in Aberdeen. This became an even more significant feature of 
Scottish brick construction in the 19th century when brick came to be used widely for 
both internal walls and the side and rear elevations of tenements whose principal 
elevations are stone. 
The evidence presented here in the context of urban domestic buildings strongly 
supports the hypothesis that there was a technical development within Scottish 
brickwork. Again, developments in individual brick elements such as internal walls 
will be considered in the second part of this thesis. To take the evidence for this 
building type as a whole, it is possible to discern that from limited uses in the 18th 
century to the extensive application of the material by the end of the 19th, the use of 
brick underwent considerable development over time as is clearly evinced by the 
pattern of development noted above. 
The evidence cited in this section relating to urban domestic construction is 
supportive of a number of the other hypotheses advanced at the outset of this 
thesis. This is clearest when attempting to uphold the statement that the use of brick 
was more widespread both geographically and in diversity of uses than has been 
previously appreciated. Examples have been cited of this type of construction in 
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major urban centres including Glasgow, Aberdeen, Edinburgh and Stirling. They 
have also been found in many more geographically diverse parts of the country 
including Brora, Inveraray, Dumfries, Kincardine, Mossblown and Newtongrange. 
The geographical diversity is clear to see, therefore, as is diversity in application. 
Terraced housing both higher status, two storey buildings such as that at Brora 
were found as well as lower status housing such as that at Newtongrange and 
Calton. Tenements such as the Rosemount Buildings, Edinburgh (1857) and 
Troqueer Street, Dumfries (1880’s) were also revealed. There are considerable 
variations in the uses to which brick was put in buildings whose principal elevations 
were constructed of stone such as internal partitions, rear and side elevations and 
vaulting. There is clear evidence, therefore, to support the hypothesis that the use of 
brick was more widespread both geographically and in diversity of uses than has 
been previously appreciated. 
Finally, it can also be said that there is support in this section for the hypothesis of 
brickwork in Scotland being used primarily for reasons of functionality. In the 
majority of the cases cited from the earliest uses in forming arched flooring, to 
internal partitions and lesser elevations of buildings it was generally a specific 
practical purpose which led to the use of the material. Even in buildings entirely built 
of brick in an urban domestic context, generally functional considerations were 
dominant. As will be seen throughout the proceeding thesis this hypothesis is never 
supported in its entirety, however. Stratton House may have used brick as a 
statement of modernity in the mid-18th century. In the building of the housing in 
Granton a high quality of expertise in brick laying was brought to bear and, in many 
instances, even the most functional of workers housing had an element of 
polychromatic decoration. There is, therefore, much to support the hypothesis of 
functionality but certainly also some to the contrary. 
 
2.5 Industrial Buildings 
Industrial buildings are probably the class most commonly associated with brick in 
Scotland and are certainly the most numerous category discussed in this thesis. 
The earliest recorded use of brick in an industrial context (excluding uses such as 
glass cones which are classed as engineered structures) was in the building of the 
Delftfield Pottery constructed in 1748 (Kinghorn 1986 12 and Flemming 1923 77). 
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No further uses of brick have been recorded to construct industrial structures until 
1785 although it seems likely that isolated examples did exist.  
The use of brick for the construction of industrial structures began to develop in a 
significant way from the outset of the industrial revolution in Scotland with the 
building of Stanley Mill, Perthshire (1785) and the group of early 19th century 
Glasgow mills comprising Houldsworth’s (1804) Broomward (1815) and Rutherglen 
Road (1816). These buildings are significant in the overall development of brickwork 
in Scotland as they represented the first large scale use of brick in an urban 
environment and also saw the introduction of several technical features for the first 
time including iron framed fire proof flooring and Scottish bond.  
From these early structures the use of brick continued with mid-19th century 
examples including those surveyed at Blackhall Silk Factory, Paisley (1848) and 
Hamilton Cloth Factory (1855). It was the period 1860 to 1900 that saw brick rise to 
dominate Scotland’s industrial architecture, however. Many fine examples of this 
type of building ranging from large structures such as the Gourock Rope Works, 
Port Glasgow (1860) and Hayford Mills, Cambusbarron (1865) to smaller structures 
such as the Blinshall Works, Dundee (1866) and the Lennox Foundry, Alexandria 
(1870’s) are cited in this research. These exhibit a wide range of technical features 
such as pilasters, arches and polychromatic brickwork and are, in many cases, 
amongst the finest examples of brickwork to survive in Scotland. It will be shown in 
subsequent sections that industrial buildings were often the class which exhibited 
the greatest use of decorative features and which saw the highest level of 
craftsmanship within Scottish brickwork. This is true not just of relatively well known 
examples such as Templeton’s Carpet Factory, Glasgow (1888) but of smaller 
structures such as the Kinning Park Colour Works (1892) which incorporates a wide 
range of detailing and decorative brick features. Although it might be expected that 
industrial buildings would strongly support the hypothesis of Scottish brickwork 
being functional in character, the diametric opposite is the case. It is these buildings 
which, more than any other, exhibit the confidence in brick buildings which will be 
seen to characterize the period 1860-1890.  
There is, as with previous classes of building, a great deal to support the 
hypotheses advanced at the outset of the research and the emerging threads which 
can already be seen to be developing in this thesis regarding the development of 
brickwork in Scotland. Firstly, the hypothesis that brickwork saw a diversity of uses 
is certainly supported by the evidence relating to industrial buildings. From a single 
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example of a pottery in the 1740’s the uses to which brick was put developed to 
primarily involve the construction of cotton mills in the early 19th century to the 
building of almost every conceivable industrial structure in the latter half of the 19th 
century: buildings identified in the course of this research include those used as 
warehouses, paint factories, mills, foundries and collieries to name but a few. The 
use of brick in an industrial context was diverse and adds considerable weight to the 
hypothesis which argues this to be the case.  
There is likewise a large body of evidence which supports the view that brickwork in 
Scotland underwent considerable technical development. The techniques used in 
constructing these buildings changed and evolved over the period under 
consideration. Notable milestones include the first use of fireproof flooring and the 
first use of Scottish bond in early 19th century mills; the first use of semi-circular 
arches in the mid-19th century and the use of brick pilasters which was almost 
exclusively seen in industrial buildings throughout the 19th century. 
It is perhaps surprising to consider that it is in the context of industrial buildings that 
a significant challenge to the view that Scottish brickwork was functional in 
character is most strongly supported. In the period 1860-1890 with the extensive 
use of polychromatic decoration, special bricks, dog tooth courses and variations in 
arch construction, it is industrial buildings which exhibit most a growing confidence 
in the use of the material and associated attempts to use it in more decorative, less 
functional ways. It can, therefore, be seen that industrial buildings, as with the other 
classes discussed in this chapter, have an important part to play in any well 
developed and sophisticated understanding of Scottish brickwork.  
 
2.6 Engineered Structures 
The final category of buildings to consider in the development of brick construction 
in Scotland is engineered structures. The earliest type of structure which can be 
considered in this category are glass cones. Evidence for this use can, indeed, be 
seen in the 17th century at Dumbarton (Turnbull 2001 104) with several 18th century 
examples being recorded such as that at Leith dating to 1747. The sole surviving 
structure of this category, and the only one surveyed in the course of this research, 
is at Alloa and dates to the 1820s.  
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Tall chimneys are a further engineered structure for which evidence of use in the 
18th century survives. Hamilton (1777 158), when providing information regarding 
building construction in Scotland, discusses the pricing of tall chimneys. With the 
great expansion in industry in the 19th century brick built chimneys grew in both 
height and use. In 1860 the tallest chimney (and, indeed, the 7th tallest structure in 
the world at the time) was built of brick in Scotland, the 468 feet chimney at Port 
Dundas Chemical Works. The finest surviving example of an industrial chimney is 
certainly Cox’s Stack in Dundee (1865) with other surviving examples surveyed in 
the course of this research including Rosebank Distillery, Falkirk (1890’s) and the 
octagonal plan farm chimney at Kinfauns, Perthshire (1870’s). The use of brick for 
the construction of chimneys to support small scale industry in rural areas is an 
important and often overlooked facet of chimney construction. Examples of this 
discussed in this research include brick built chimneys in locations as diverse as 
Sanday, Orkney, Samuelston, East Lothian and Nave Island, off Islay.  
The formation of Scotland’s railway network from the mid-19th century saw a 
significant expansion in the use of brick for the construction of engineered 
structures. This can most clearly be seen in bridge construction with many 
examples being identified in survey work. This rarely took the form of bridges which 
were entirely constructed of brick, however, only six examples of which were 
identified including Inchbrayock Viaduct, Montrose (1878). More commonly brick 
was used to construct the main arch of a bridge or, in several instances, in the 
building of skew arch and jack arch bridges such as at Newe, Aberdeenshire 
(1858). Other engineered structures built of brick included tunnels such as 
Winchburgh (1842), Kippenross (1848), and Falkirk (1842) and a significant number 
of lighthouses. Beginning with North Ronaldsay in 1853, 14 lighthouses constructed 
of brick have been identified in the course of this research. These were sited around 
the coast of Scotland from Berwickshire, Orkney (3), Shetland, Lewis and Islay (3) 
and included one of the most exposed lighthouses in Scotland, North Unst (1856). 
The reason for choosing brick in these examples seems to have been a 
combination of unsuitability of local stone and ease of transportation. The building of 
brick lighthouses demonstrates one of the most extreme uses to which the material 
was put in terms of exposure and engineering difficulty in Scotland with brick 
demonstrating itself to be possessed of a durability and longevity at least the equal 
of stone in similar locations.  
Engineered structures were amongst the latest to be seen in significant numbers in 
Scotland, with the exception of glass cones and tall chimneys these all dated to the 
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period post 1840. They do, however, help support some of the hypotheses and 
themes emerging in this thesis. This is most significant when the diversity of uses 
and locations is considered. Clearly, engineered structures provide significant 
further evidence for a diversity of uses, many of which were in geographically 
remote parts of the country. There is also clear evidence of a technical development 
within the way brick was used changing from a material restricted to specialist 
applications such as glass cones to become a material integral to the formation of a 
new transport infrastructure in the mid-19th century. A growing confidence in the 
material and skill amongst craft practices was clearly both driven by and a cause of 
these changes. Finally, in the construction of engineered structures, which are 
certainly functional in their intent, can be seen significant evidence to support the 
view that brick was used for specific functional reasons due to its material 
properties. This can be seen, for example, where bridges use the material only for 
arch rings and in lighthouse construction where the local stone is unsuitable. As 
always, however, there are caveats with this as tall chimneys, in particular Cox’s 
Stack, and other structures such as the bridge at East Hamilton Street, Greenock 
(1885) incorporated decorative features. Engineered structures, whilst being a 
specialist use of the material, are an important final building type to consider in the 
development of Scottish brickwork.  
 
2.7 Conclusion 
There is a clearly definable pattern of development and change within the uses to 
which brick was put in Scotland between 1700-1900. From relatively few examples 
of 18th century brick buildings concentrated in the areas of prestige structures, rural 
housing and the mere genesis of use in urban domestic buildings and industrial 
structures, by 1900 the material was used extensively in all contexts, particularly 
urban housing, industrial buildings and in engineered structures. There is 
considerable evidence within this analysis of the use of brick by building type to 
support the hypothesis that such use underwent considerable technical 
development between 1700-1900. The minutiae of developments within specific 
technical features will be considered in the second part of this thesis. What can 
certainly be said, even at this early juncture, is that the use of brick in Scotland 
developed and changed considerably in both the range of applications and their 
diversity in the period here under consideration. 
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These overall trends within the development of brick buildings in Scotland are well 
encapsulated in the graph forming chart 2.1. It can be seen from this that the period 
1700-1800 is dominated by uses of brick connected to prestige buildings. The uses 
of the material in an industrial context are low and almost non-existent in the context 
of engineered structures. In the period 1800-1850 this can be seen to change. Uses 
in the context of prestige buildings decline with examples of industrial, urban 
domestic and engineered structures all rising considerably. The reasons for this can 
be seen to lie in the socio economic changes occurring at that time. 1800-1850 saw 
both a transport and an industrial revolution in Scotland which led to the use of brick 
in new ways. The period 1850-1900 saw considerable expansion in the use of brick 
in all contexts. This period also saw a golden age of brick building with greater 
confidence and decorative treatment in the years 1860-90, again this will draw out in 
more detail in the second part of this thesis.  
The trend for expansion and diversification in use can be seen across all the five 
categories of buildings discussed in this chapter. In the context of prestige buildings 
limited uses in the early 18th century in the construction of garden walls and ice 
houses broadened out to the use of the material for vaulting and brick lined ashlar 
before seeing wider applications in 19th century public buildings; this, in turn, saw a 
wider application of the material in a rural context with uses for the construction of 
estate housing and in conjunction with vernacular techniques being superseded in 
the later 19th century with more orthodox practice. Uses in the context of urban 
domestic buildings and industrial structures were broadly similar in pattern, 
progressing from limited 18th century examples to become dominant in the latter half 
of the 19th century. Finally, engineered structures progressed from 18th century 
applications in relation to glass cones and tall chimneys to a disparate range of uses 
from the 1840’s onwards. Again, there is clear evidence within this chapter, 
therefore, to support the view that there was substantial development in the uses to 
which brick was put between 1700-1900. 
Other conclusions are also supported by the evidence presented in this chapter. It 
has certainly been conclusively shown that the diversity of uses, both in terms of 
application and geographical distribution, is considerable. This will obviously be 
further strengthened as the buildings surveyed are described in greater detail but 
the overview presented here has certainly laid a firm foundation in support of this 
hypothesis. A discussion regarding the functionality of brick has also begun in this 
chapter but it is only through a more forensic examination of individual technical 
features that more definite conclusions will be reached.  
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This summary began with a justification of the selection of the buildings which are 
the single most important source of evidence underpinning this research. Following 
this, the development of the use of brick in five broad categories of buildings was 
considered. This has resulted in a concise, well evidenced analysis of the evolution 
of the use of brick in Scotland between 1700-1900. From limited uses in the early 
18th century to the widespread application seen in the final decades of the 19th, 
brickwork in Scotland not only grew but flourished. This was driven by several 
disparate developments which it is largely out with the scope of this thesis to 
consider: the industrial revolution; the transport revolution; urbanisation; rising 
standards in rural housing. Having described this development in a macro 
environment an examination of various technical features in greater detail can now 
take place allowing a robust analysis of the development of brickwork in Scotland, 
1700-1900 to be formed. Before this, however, must come an analysis of the two 
principal materials used in forming brickwork, bricks and mortar. It is to a discussion 
of both that this thesis now progresses.  
 
 
Chart 2.1 The development of the use of brick by building category in the three 
principal phases of development. 
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Chapter 3 The Manufacture of brick in Scotland 
3.1 Raw Materials, Extraction and Processing 
The basic raw material used in the manufacture of bricks is clay. There is, however, 
no one material “clay” but rather a spectrum of materials with certain specific 
properties. The essential characteristics of such a material in the context of brick 
making can be defined as follows: the substance is a natural material with plastic 
properties or in which plastic properties can easily be developed; it is comprised of 
particles of a very fine grain size; that these particles be largely or wholly hydrous 
aluminium silicates (Eyles and Anderson 1946 30). Allen (1893 2) supports this 
mineralogical composition stating that the elements present in good brick clay are 
silica and alumina, the silica being in chemical combination with the alumina as 
opposed to a mere mechanical mixture.  
The term clay is usually taken to refer to materials which are naturally moist and 
possessed of a degree of plasticity and softness. However, some hard shales 
exhibit none of the plasticity which would be expected of clay, but can still be used 
for brick making due to their mineralogical composition following mechanical 
processing. Clays were often interspersed with sand, in such a situation they were 
referred to as sandy clays, loams or sandy shales. If too great a quantity of sand or 
silica was present in a clay it became unsuitable for brickmaking as the brick would 
become too brittle (Allen 1893 2). Conversely, if the material being used for brick 
making had too great a quantity of Alumina the brick would shrink and distort during 
firing (Brunskill 2009 16).  
The final element necessary in a good brick clay was a flux to aid the fusing of the 
alumina and silica together during firing. In England this was commonly lime but in 
Scotland, due to the geology of the clay deposits, Ferric (iron) Oxide often 
performed this function. Ferric Oxide also imparted the colour to bricks ranging from 
light yellow to dark red (Davies 2011 388). If no such fluxing agent was present the 
clay was known by brick makers as “foul clay” as the elements would not fuse 
together properly during firing (Allen 1893 2). A good clay for brick making was, 
therefore, one which contained silica and alumina together with just enough flux to 
fuse them together.  
In Scotland a number of different sources of brick clay were exploited in the time 
period here under consideration. Until the mid-19th century surface deposits of clay, 
naturally plastic and excavated from pits of a relatively shallow depth just beneath 
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the topsoil or “overburden” as it was often termed would have been used. Material 
which would fall into this category would include alluvium and boulder clay. Alluvium 
is clay formed by deposits from rivers and would have been used at brickworks such 
as Pitfour and Inchoonans on the Carse of Gowrie and the various brickworks 
around the Carse of Stirling. Boulder clay is a superficial deposit formed by glacial 
action. It is noted by Eyles and Anderson (1946 29) that boulder clay was 
characterized by the inclusion of a large number of pebbles and rocks hence the 
appellation. This was the most common type of clay utilised in brickmaking in North 
East Scotland (Eyles and Anderson 1946 2) at works such as Cruden Bay, 
Aberdeenshire. In other areas raised beach clays were exploited for example, in the 
brickworks at Aberuthven, Perthshire, the various works around Montrose such as 
Anniston and Dryleys and works around Aberdeen including Seaton and Torry 
(Eyles and Anderson 1946 3).  
These sources of clay all came from the carboniferous geological age (Worrall 1975 
68). The only major exception to this was the brickworks at Brora which utilised a 
seam of Jurassic Shale although some minor Aberdeenshire works are noted to use 
erratic deposits of Jurassic boulder clay (Eyles and Anderson 1946 3). The clay 
from these Carboniferous deposits had a relatively high level of Ferric Oxide in their 
composition, as already noted this acted as the flux during firing and produced a 
brick red or yellow in colour, Dobson (1850 19), noting “the intensity of the colour 
depending on how much iron is present.”. Where the Alumina content was higher 
this gave rise to buff coloured bricks (Worrall 1975 76).  
With the increase in coal mining which took place in the later 19th century a new 
material began to be exploited for brick making, colliery shale. This is noted by 
Eyles and Anderson (1946 2) as being, by the 20th century, the most common raw 
material for brickmaking in Scotland and was known colloquially as “blaes” in 
contradistinction to the shale used in the production of oil. Shale is best described 
as “laminated, indurated clays which must be crushed to powder and kneaded with 
water before they become plastic” (Searle 1913 312).  Shale was a natural by-
product of the coal industry due to the geology of the Scottish coal deposits as could 
be seen, for example, at Prestongrange, East Lothian (Anderson 2000 25). Given 
the large amount of colliery waste present in Scotland at this time the number of 
brickworks expanded rapidly with such works often being located near to coal 
mines. Many brickworks were owned by coal mining companies such as the 
Blairadam Coal Company who ran a brickworks at Keltie, the Benhar Coal 
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Company who ran the Niddrie Brickworks and the Faskine Brick and Coal Company 
who had interests in both industries (Sanderson 1990 71, 121, 673) 
By the start of the 20th century it was noted that “Many bricks now used in Glasgow 
are called composition bricks because they are made from pit refuse, which is clay 
shale and is called blaize or blaes.” (Gourlay 1903 1). Specific works which 
exploited such a raw material included Souterhouse in Lanarkshire which was linked 
to a refuse “bing” of shale by a tramway (Souterhouse 1890s), several works in the 
Kelvinside area of Glasgow noted in 1890 as using material from refuse bings (1890 
45) and, from an advert of 1894, it can be seen that “large heaps of iron stone blaes 
suitable for brickmaking” were available for rent at Muirkirk, Lanarkshire (Carrick 
and Jack 1894 24).  
The raw materials used in Scottish brick manufacturing certainly underwent a 
considerable technical development with the advent of the use of colliery shale in 
the mid to late 19th century. This, in turn, can be seen to influence the uses to which 
brick was put in Scotland strongly supporting the hypothesis advanced at the outset 
of this research to that effect. Bricks formed of shale were cheaper to produce than 
those made from other clay based materials (McLean 1901 209). These bricks had 
a variegated appearance and rough texture and, as such, were unappealing for 
principal elevations. They found ready acceptance for side and rear elevations, 
however, allowing brick to be used in preference to rubble stone masonry. If they 
were found to be too porous for external work they could be used internally.  This is, 
again, well attested to by McLean (1901 209) who wrote: “these blaise bricks are 
used chiefly for inside partitions, gable walls etc. and other places where there is no 
excessive pressure or exposure.”. It can clearly be seen that with the advances in 
manufacturing which allowed bricks to be formed of shale, the uses to which brick 
were put changed and expanded. 
For the majority of the period considered in this thesis clay would have been 
extracted by hand. Hammond (1990 5) notes that it was not until the early 20th 
century that mechanical excavators began to be applied to the extraction of clay. 
The labour of extracting the raw material for brick making was divided into several 
tasks including “Holemen” who dug the clay and “barrowmen” who took the clay in 
wheel barrows to the pug mill (Hume undated 3). Where the clay pit was some 
                                                          
3 Sanderson (1990) notes several other coal companies who also had interests in brickmaking 
including the Callander Coal Company (169), Summerlee Coal and Iron Company (122), 
Grangemouth Coal Company (122) and the Carfin Coal and Brick Company (111) all of which 
operated coal and brick making interests in the 19th century.  
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distance from the brickworks a tramway would be employed to transport the clay 
such as at the Shore Brickworks, Stirling and the Alloa Brickworks. The raw 
materials for brick making could also come from more ad hoc sources, however. 
Forsyth (1806 21) notes that on the Carse of Stirling drainage ditches became 
excessively deep as clay was taken from them for small scale brick making of the 
type noted in relation to rural housing in that area discussed in the previous chapter. 
Toward the end of the 19th century when blaes began to be used as a raw material it 
is likely that mechanical methods of extraction in the form of steam excavators 
would have begun to have been employed. Wagon ways would still be used to 
transport blaes following extraction as seen in fig. 3.1. 
Before clay was used for making bricks it was often put though a mill to increase 
plasticity and remove any large lumps or inclusions. In the 18th and early 19th 
century this would have been achieved by the use of a pug mill. References to the 
use of horse powered pug mills in early Scottish brick making include the brickworks 
established at Taymouth Castle in 1818 (Atkinson 1818), it is likely such machines 
would have been in use in Scotland throughout the 18th and 19th centuries. The pug 
mill was described in 1836 as: “a large tub or tun, fixed perpendicularly in the 
ground and having an upright bar with knives placed obliquely. The upright bar is 
turned by a horizontal lever, to which a horse is attached” (Herbert 1836 254). It 
seems that in Scotland in the early 19th century pug mills both square and cylindrical 
in plan were used. The brick maker Boyle (1839 15) notes the pug mill as being 
formed of “a square… 5 feet in height” whereas Taylor (1839 28) at a different 
Scottish works the same year constructed his pug mill of a cylindrical barrel.  
When colliery shale came to be used as a raw material and new brick making 
processes such as stiff plastic and semi dry came to be used, traditional pug mills 
were not sufficient to prepare the tougher raw material and other machines were 
developed. These included pan mills and large roller based crushers. Pan mills 
consisted of circular pans in which the clay was placed and two large grinding 
stones or rollers crushed the clay and forced it through a perforated bottom 
(Hammond 1990 5). Steam power was crucial to the success of these new methods 
of processing, the earliest use of steam power in connection to brickmaking is noted 
as being at the brickworks in Alloa in 1815 (Blackwood 1845 (4) 50). In 1845 the 
Kerse brick and tile works, Falkirk erected a steam engine of six horse power for 
grinding clay (Blackwood 1845 (5) 19). When the brick and tile works at Dalquharn 
were being extended in the mid-19th century payment was recorded for a new steam 
47 
 
 
 
engine for driving clay mills (Kennedy 1848). At the Glasgow Exhibition in 1888 
machines “with hard rollers to break any stones in the clay.” from Swiney Brothers 
of Morpeth were displayed to Scottish brick makers (Glasgow 1888 407). This type 
of crushing machine was invaluable when making bricks from hard shales as it was 
these developments in processing and grinding technology which allowed such 
materials to develop the plasticity required for use in brick making. Many works 
would have employed a range of milling machinery such as Corsehill brickworks 
which had clay crushing rollers and a pan mill for use in conjunction with stiff plastic 
machines and also a pug mill, the output of which would have been used for either 
handmade or wire cut bricks (Walker 1908).  
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Fig. 3.1 Extracting blaes at Hailes quarry, Slateford. Note waggon way for 
transporting the blaes to be milled (Copyright RCAHMS). 
 
Fig. 3.2 Digging clay by hand to supply Sanquhar brickworks, 1900’s, again a 
wagon way took clay to be moulded (Copyright RCAHMS). 
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Fig. 3.3 Narrow gauge tramway taking clay from pits to brickworks, Cruden Bay, 
Aberdeenshire (Copyright RCAHMS). 
 
Fig. 3.4 extraction of clay by hand at Blackpots brickworks, Aberdeenshire 
(Copyright RCAHMS). 
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Key: 
A – Yoke Arm; B – Opening for removing ground material; C – incline up which 
material is barrowed up 
Fig. 3.5 A simple horse driven pug mill (Dobson 1850). 
 
Fig. 3.6 Isometric drawing of a horse powered pug mill. The top and bottom blades 
are designed to force the clay down and then out at the bottom, those in between do 
the job of chopping the clay itself (Dobson 1850). 
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Fig. 3.7 Horse powered pug mill, Foreland brickworks, Islay (Copyright RCAHMS). 
 
Fig. 3.8 A clay grinding pan mill from Bradley and Craven, 1859 (Copyright 
RCAHMS). 
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Fig. 3.9 The pan mill at Dunaskin brickworks, Ayrshire showing two iron rimmed 
grinding stones (Copyright SCRAN). 
 
Fig. 3.10 A team of clay extraction workers employed by the Grangemouth Coal 
Company (Copyright SCRAN). The men would dig out the clay, the boys would 
sieve it to remove any large stones with the women then transporting it to the 
brickworks. The men digging the clay were known as “holemen” and those 
transporting the clay “barrowmen. 
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Fig. 3.11 View of Alloa by Hugh William Williams, 1825, showing brick built glass 
cones and rectangular brick kiln smoking in the background (copyright National 
Galleries Scotland). 
 
 
Fig. 3.12 A plan of Souterhouse brickworks, North Lanarkshire, showing the 
relationship between coal mine, colliery shale waste and brickmaking (Souterhouse 
1890’s) (Copyright North Lanarkshire Council).
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3.2 Formation of bricks 
Following the extraction and processing of the clay based raw materials from which 
bricks were to be formed, the next stage in the process was to form this into a brick. 
The methods of moulding bricks utilised in Scotland can be broadly split into two 
categories, hand moulding which was used exclusively up until the 1830’s and 
machine moulding which came to be used from around that time onwards.  
 
Hand Moulding 
As mechanised methods of forming bricks did not emerge until the 1830’s, all bricks 
manufactured prior to this date were moulded by hand. Thus buildings as diverse as 
Megginch Garden Wall, Fort George, Flatfield Farmhouse, Stanley Mill and the 
Alloa Glass cone were all built of bricks moulded in a similar way. From the limited 
evidence available it is known that moulds were, in some instances, lined with iron 
such as during the brick making at Gordon Castle in 1768 (Gordon 1768) and 
Taymouth Castle in 1820 (Atkinson 1818). It is reasonable to assume from surviving 
examples that all hand moulded bricks used in the period under consideration here 
would have been formed in a mould4 using either the sand or slop moulding 
process.  
Sand moulding (sometimes referred to as stock moulding) involved a piece of wood 
called a stock board being fixed to the moulding table onto which the mould box to 
form the brick was placed. From the late 18th century the stock board could have a 
raised block attached which formed the “frog” of the brick (Brunskill 2009 24). The 
stock board and the mould box were sprinkled with sand prior to a lump of clay 
sufficient to slightly overfill the mould box being cast in, the excess clay being 
removed using a “strike” or “harp” and the brick turned out ready to be removed for 
drying. Skilled moulders would generally be assisted by an unskilled worker, often 
female or child labour, to ensure the clay was ready in suitably sized lumps.  
In slop moulding the mould was placed directly onto the top of the table at which the 
work was taking place, this being wetted rather than sanded to facilitate the removal 
of the green brick. In some cases slop moulded bricks were formed directly on the 
ground where they were allowed to dry prior to firing. It was generally considered 
                                                          
4 Other methods set out by, for example, Brunskill (2009 22) include forming blocks by hand without 
a mould, using flat wooden tools similar to butter pats or chopping a sheet of clay into rectangular 
blocks. No evidence for any of these methods has been uncovered in the course of this research and it 
is therefore assumed that all bricks were formed in a mould.  
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that sand moulded bricks were of a more regular shape with sharper arrises than 
slop moulded (Allen 1893 4) and it is likely that sand moulding would have been 
more common in Scotland in the period under consideration. 
It should in no way be supposed that the hand moulding of bricks ceased 
immediately upon mechanisation beginning in the mid-19th century. Writing on 
Scottish brick making in 1869 Bremner (400) states that bricks were still often 
moulded by hand and that an expert moulder could, with the right level of 
assistance, make between 4-5000 bricks a day. In his description of the process the 
moulds were formed of deal wood. Indeed, as fig. 3.14 shows, hand moulding 
continued well into the 20th century, particularly in the formation of special bricks.  
Very little would have changed in hand moulding of bricks in Scotland in this time. 
Fig. 3.13 of a 19th century hand moulder is almost identical to fig. 3.14 of the same 
process taking place in the 1950’s. Whilst it may not have had the revolutionary 
impact on the brick industry in Scotland that extrusion or semi dry methods had, it is 
important to note that all the buildings discussed in this thesis built prior to 1830, 
and a good proportion of those built after this date, were constructed of handmade 
bricks. It is also important to remember that hand moulding of bricks persisted 
because the bricks produced using this method were often of a higher quality than 
those manufactured by machine. Hand moulding of bricks, therefore, had a 
considerable, if understated impact, on the use of brick in Scotland.  
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Fig. 3.13 The hand moulding of brick in 1821. Female labour is used to bring clay to 
the moulder with other labourers employed in forming a clamp kiln (rear) and 
transporting bricks in the barrow. A Horse powered pug mill of the type shown in fig. 
3.7 can be seen in the background (Copyright Science and Society Library). 
 
 
Fig. 3.14 Hand moulding brick at Stein of Bonnybridge, 1950’s (Copyright 
RCAHMS).
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Extrusion 
By the 1830’s a number of attempts were being made to mechanise brick making. 
These early brick making machines mostly worked on the principal of extrusion. 
This is the process whereby a column of clay is forced through a die and then cut to 
the appropriate size by wires (hence the term “wire cut bricks” often applied to the 
product of extrusion). To give just three examples from a list of brick making 
machinery being developed in 1836, Choice and Gibson, Leahy and John Nash all 
attempted to fully integrate clay processing and moulding (Herbert 1836 257).  No 
evidence for the use of these early extrusion machines in Scotland has emerged in 
the course of this research. It was, in fact, an indigenous invention which was to 
become the first widespread mechanised method of forming bricks in Scotland, the 
Tweeddale Brick and Tile Machine.  
The original patents for the Tweeddale machine were lodged in 1836/7 by George 
Marquis of Tweeddale. In an advertisement for the machine in 1843 it was noted 
that it “is extremely simple in its operation, portable, not susceptible to 
derangement, effects great saving of expense in the manufacture, and may be 
worked by a labourer whether accustomed to the trade or not, producing from 15 to 
20 bricks per minute.” (Tweeddale 1843). The machine was manufactured at a 
foundry in North Berwick which, by 1842, employed 20 men (Blackwood 1845 355).  
Although horses are likely to have been the most common source of motive power, 
water can also be seen to have been used in some instances to power Tweeddale 
machines, although this seems to have been comparatively rare. For example, in 
1856 it was noted that Tod’s Mill brickworks used a wheel propelled by water to 
power brick making machinery (Shaw 1984 511). Other possible situations where 
water power was employed as motive force include Millands Auchterarder, Haining 
Selkirk and Wards Gartocharn (Shaw 1984 511).  
The significance of the Tweeddale brick and tile machine should not be 
underestimated. In comparison to many of the other apparatus being developed at 
the time, it was both simple to use and was specifically designed to manufacture 
both bricks and tiles. This made it economical for small rural works. The earliest 
evidence for the use of the machine in Scotland was at the Pitfour works in 
Perthshire which, by 1839, had purchased two Tweeddale machines along with a 
steam engine to power them (Lenman 1969 340). The Tweeddale machine was 
also used in the 1830’s at Coylton Brickworks, Ayrshire (Blackwood 1845 (3) 659), 
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Yester Estate Brickworks, Ballencrieff Brickworks and East Fenton Brickworks all in 
East Lothian. (Yester 1836). Later, in 1839 Dalhousie Estate Brickworks, Midlothian 
and Colstoun Brick Works, East Lothian (Dalhousie 1839) also began to use the 
Tweeddale machine.  
Two further examples of pioneering work by Scots in developing extrusion based 
brick making machinery have emerged in the course of this research. Firstly, an 
attempt to develop a machine on this principal was made by Andrew Symington 
(Symington 1800’s).  A second machine was developed by the Scottish engineer 
Thomas Ainslie (Ainslie 1842 427) (who also developed the kiln discussed below). 
As can be seen from fig. 3.17 this was a more substantial affair than either 
Tweeddale or Symington’s inventions and was more akin to later integrated brick 
making machines. As no examples of the use of Symington or Ainslie machines 
have been found in Scotland it seems that it was the Tweeddale machine which had 
the greatest impact on Scottish brick making. The Ainslie machine seems to have 
achieved some commercial success, however, as it was noted by an agricultural 
commentator in 1841 as a pioneering work in the development of brick making 
along with the Tweeddale machine (Cox 1979 36). 
Following the introduction of these early extrusion machines their size, complexity 
and output continued to increase. Examples of this development in a Scottish 
context can be seen in the large Bradley and Craven extrusion machine in use at 
the Cruden Bay Brickworks in the 1890’s. Smaller machines more akin to the 
Tweeddale machine continued to be used, however, throughout the 19th and into 
the 20th century as can be seen at Anniston Brickworks, Montrose (fig. 3.19). Brick 
making by extrusion and wire cutting was certainly significant in the overall 
development of brickwork in Scotland. It allowed bricks to be manufactured more 
cheaply and aided the commercial development of brick making in the mid-19th 
century. These developments allowed brick to begin to be used for a greater range 
of applications than had previously been the case and can be regarded as the initial 
stimulus which led to the great expansion of brickworks evident in the mid to late 
19th century. The fact that the earliest machine was developed indigenously further 
adds to the significance of extrusion in the development of brick making in Scotland.  
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Fig. 3.15 The Tweeddale Patent Brick and Tile Machine, as shown in an 
advertisement of 1843 (Tweeddale 1843 202). 
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Fig. 3.16 Symington’s brick and tile making machine, an early form of extrusion 
machine but one which does not seem to have achieved the commercial success of 
the Tweeddale type (Symington 1800’s) (copyright National Archives Scotland). 
 
Fig. 3.17 Ainslie’s Patent Brick Machine, as shown in 1842 (Ainslie 1842 427). 
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Fig. 3.18 Clayton’s extrusion machine, one of a series of ever larger machines 
which worked on the principal of extrusion in the 19th century (Copyright Author). 
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Plastic, Stiff Plastic and Semi Dry Processes 
Machinery to press bricks in order to increase their density and uniformity of 
appearance were developed from the mid-19th century. Initially these were small 
and operated by hand, generally being used to improve bricks first moulded by hand 
or extrusion. Two machines of this type are known to have been used at the 
Corsehill Brickworks at the end of the 19th century (Walker 1908). Later, these 
machines developed in size and complexity and were powered by steam. The clay 
used in such presses was of similar consistency and plasticity to that used in 
extrusion and this technique was therefore known as the “plastic press” process. It 
is known that a machine for pressing bricks of this type was introduced at Sanquhar 
Brickworks in 1889, this being for making bricks for “outside building” (Brown 1901 
368). Another known example of this type of machine being employed in Scotland 
was at Drumpark Brickworks, Bargeddie in the late 19th century. It is unclear the 
extent to which such machines were used in Scotland but given the already cited 
examples they were clearly used in some instances. They were found to be unable 
to cope with very tough blaes type clays, however, as occurred in the 1890’s at the 
Castlecary Brickworks where the machinery could not cope with the tough local 
shale and recourse had to be made to a stiff plastic machine instead (Sanderson 
1990 155). The machines which allowed processes such as stiff plastic and semi 
dry would all have been driven by steam power in the period under consideration 
here. Indeed, it should be noted that the wider availability of steam power and its 
application to brick making certainly helped facilitate the increased production and 
expansion of brick making in the latter half of the 19th century and the use of new 
methods of manufacturing which have already been shown to be crucial in the 
development of brickwork in Scotland. 
The stiff plastic brick making process allowed harder clays to be used in brick 
making and, significantly for Scotland, the use of colliery shale. In the stiff plastic 
process clay or shale was ground to a powder, mixed with water to bring about the 
required plasticity and then shaped into bricks by machine. It is noted that the 
technique was first developed in England in Birmingham in the 1840’s (Satoh 1995 
162) and Scottish brick makers can be seen to have taken advantage of this 
technology from the 1850’s onwards. The earliest example found in the course of 
this research was at Dunaskin brickworks, Ayrshire, where one of the first stiff 
plastic machines available from Bradley and Craven, manufactured in 1859, was 
used (Smith 1976 94). A machine for carrying out this process was displayed at the 
International Exhibition in Glasgow in 1888 described as “Patent semi plastic brick 
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making machine.” This being manufactured by William Johnston of Leeds (Glasgow 
1888 404).Two of these machines were amongst the equipment at Corsehill 
Brickworks, Ayrshire in 1908 (Walker 1908) and it is likely to have been used 
extensively throughout the brickworks established in North Lanarkshire, Stirlingshire 
and Ayrshire toward the end of the 19th century considered later in this chapter.  
A later innovation allowed powdered clay or shale to be formed into a brick by 
submitting it to great pressure without the admixture of water (although it would 
have been slightly dampened to give a little cohesion). This was known as the semi 
dry method and is thought to have originated in the Accrington area of England in 
the 1860’s (Woodforde 1976 122). The earliest reference found in the course of this 
research to the use of semi dry brickmaking in Scotland shows its use from the 
establishment of the Allan and Mann brickworks in Rutherglen in the 1860’s when 
two powerful Clayton brick moulding machines were purchased which were 
“specially adapted to the manufacture of bricks... from fire clay, shale, bind and 
other non-plastic granulated materials” (Clayton 1860’s). McLean noted the use of 
the semi dry process for making shale bricks in Scotland in 1901 “This material not 
being plastic… It is crushed into a powder, then it is placed in moulds, and the 
bricks formed under very considerable pressure.” (McLean 1901 209). At the 
International Exhibition in Glasgow in 1888 William Johnston of Leeds showcased a 
“Patent semi dry brick making machine” (Glasgow 1888 404) for the benefit of 
Scottish brick makers. As with Stiff Plastic this is likely to have been used 
extensively throughout the industrial central belt works, particularly by those using 
colliery shale as a raw material.  
The use of methods such as stiff plastic and semi dry over the use of brick presses 
had a clear impact on Scottish craft practice. The denser bricks produced by brick 
presses required the use of less mortar and thinner joints.  This was due to the fact 
that large mortar joints would mean that the moisture in the mortar would not be 
soaked up by the dense, pressed bricks and they would “float” on the surface of the 
mortar and slide out of plumb. It will be convincingly shown in chapter 7 that 
Scottish mortar joints were considerably thicker in the latter half of the 19th century 
than accepted craft practice suggested and this can be seen as a direct 
consequence of the methods and materials used in manufacture. Bricks 
manufactured using stiff plastic or semi dry processes from colliery shale were liable 
to have a more open structure, be less dense and therefore able to tolerate the use 
of a wider joint. There is clear evidence here to support the hypothesis that Scottish 
brickwork was influenced by manufacturing techniques and materials. 
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A further significance of this can be seen to arise from the fact that the bricks 
produced by these methods and materials were of a variegated appearance and 
were therefore unsuited to use on principal facades of all but the humblest buildings. 
They were thus confined to the rear and side elevations as noted by McLean above, 
the internal partitions and specific purposes to which brick was suited. Thus, by dint 
of the manufacturing process of brick in the later part of the 19th century a further 
one of the hypotheses set out at the outset of this thesis becomes supported, that 
brick was used in a functional manner. Bricks formed of colliery shale were suited to 
the building of great swathes of workers housing and for industrial buildings. They 
were not suited to the building of high Victoriana such as St Pancras Station or for 
gauged and rubbed arches, however. Advances in moulding technology and its 
mechanisation are, therefore, crucial to a correct understanding of brickwork in 
Scotland. 
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Fig. 3.19 Plastic brick making machine made by William Johnson, Leeds, 1894 
(Johnson (1894).  
 
Fig. 3.20 A Bradley and Craven extrusion machine on site at the Anniston 
brickworks, Angus (Copyright RCAHMS). 
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Fig. 3.21 Plastic clay brick press at the Drumpark brickworks, Bargeddie, 
Lanarkshire manufactured by the firm James Mitchell and Co. of Cambuslang 
(Copyright RCAHMS).  
 
Fig. 3.22 Circular brick press at Dunaskin brickworks, Ayrshire (Copyright SCRAN). 
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Fig. 3.23 An image showing a similar machine to that shown in fig. 3.22 in the 
Bradley and Craven catalogue of 1859 (Copyright RCAHMS). 
 
 
Fig. 3.24 Bakewells Patent Brick Machine, London, 1840, this machine did not 
mould the bricks but improved them after they had been moulded by hand 
(Bakewell 1840 160). 
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Fig. 3.25 A brick moulding machine at Castlecary brickworks. The machine was not 
able to cope with the stiff blaes being used at the works and a more powerful 
machine was required (Copyright SCRAN). 
    
A      B 
Fig. 3.26 (A) Bradley and Craven extruder and de airer at Cruden Bay brick and tile 
works and (B) a similar machine in the company’s catalogue of 1948 (Copyright 
RCAHMS). 
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Fig. 3.27 The Clayton brick moulding and pressing machine for semi dry brick 
making. Two of these machines were purchased by Allan and Mann of Glasgow in 
the 1860’s (Allan 1860’s) (Copyright Glasgow University). 
 
 
 
 
70 
 
 
 
Drying 
Before firing bricks it was necessary to reduce their moisture content through drying. 
This could be achieved in the open air if the weather permitted. When the Pitfour 
brick works were established in the early 19th century the bricks were initially dried 
outside in “dykes”, a Scottish term for what is more commonly referred to in brick 
making as a “hack” whereby green bricks were placed on edge with a 3/8 of an inch 
gap between them to the height of around seven courses. However, this practice 
was very much at the mercy of the weather and at Pitfour they moved to what was 
described as “an American system for drying” (Melville 1939 43). The practice of 
drying bricks in outdoor hacks persisted in Scotland well into the 19th century, 
however, as noted by Bremner in 1869 who recorded the practice despite it being “a 
precarious practice in a climate like ours” (Bremner 1869 400)  
An alternative to this was to dry the bricks under a permanent shelter. An early 
reference to this comes during the work at Taymouth Castle in 1818 where “lime for 
Hak making” was supplied, indicating some form of permanent masonry structure. 
These permanent “hack houses” as they were termed, in contradistinction to 
outdoor hacks, would often have louvered timber sides to allow the free movement 
of air. Examples of this type of structure are shown in fig. 3.29 at Blackpots 
Brickworks in Aberdeenshire and in fig. 3.30 at Inchoonans, Perthshire. 
Drying could also be achieved by the use of sheds with heated floors. This may 
have been what was referred to when Dalquharn brickworks was being extended in 
the mid-19th century, payment being recorded for a “new drying store” (Kennedy 
1848). A Scottish term for a moulding workshop with a drying floor on which the 
bricks were placed was a “stove”. The earliest recorded example of such workshops 
is at Allan and Mann’s works in Rutherglen where six stoves were erected in the 
1860’s (Allan 1860’s). In the late 1860’s a steam heated brick drying stove was built 
at the Kilchatan Brickworks to aid the drying of bricks prior to firing (Gilmour 1949 
1). 
The greatest advance in the drying of bricks came in the second half of the 19th 
century with the development of continuous kilns, considered in section 3.3 of this 
thesis. The first commercially available continuous kiln in Scotland, the Ainslie Kiln, 
and the more famous and ultimately more widespread Hoffman Kiln both allowed 
green bricks to be dried by the heat generated in adjacent chambers of the kiln in 
which bricks were being fired. This brought about a considerable saving in time in 
the manufacturing process. New methods of manufacturing described above such 
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as stiff plastic and semi dry had the advantage of producing green bricks which had 
a low moisture content and therefore required less drying. 
 
 
Fig. 3.28 Drying shed at Blackpots brick and tile works with open ends and louvered 
openings at sides to allow air flow to dry the bricks (Copyright SCRAN). 
 
Fig. 3.29 Detail from drying shed at Blackpots brick works with louvered doors open 
(Copyright SCRAN). 
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Fig. 3.30 Drying shed, Inchoonans brickworks Perthshire designed to allow free flow 
of air (Copyright SCRAN). 
 
Fig. 3.31 Plan of Allan and Mann’s works, Rutherglen showing six moulding sheds 
with heated floors to facilitate drying marked as “stoves” (Allan 1860’s) (Copyright 
Glasgow University). 
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3.3 Firing 
Having extracted, processed and moulded clay into the requisite shape, the next 
stage in the brick making process was firing. Broadly, bricks can be fired in either 
clamps or kilns. A clamp is a large construction of unfired bricks with fuel 
interspersed throughout. They are fairly crude mechanisms for firing bricks but were 
capable of firing great numbers at any one time, up to a million bricks could be fired 
in a single clamp. The research into brick making in Scotland carried out during the 
completion of this thesis found only one probable use of a clamp in a Scottish 
context, at Fort George, Ardersier (1747) (Robertson 1813 45). This supports the 
view advanced by Brunskill (2009 197) that in Scotland “Although clamp burning 
was known, most bricks were burnt in rectangular down-draught kilns” and also the 
description by Partington (1825 360) which noted “In the country bricks are always 
burned in kilns, whereby less waste arises, less fuel is consumed and their bricks 
are sooner burnt.”. This likely explained by the relatively small numbers of bricks 
which were required for most Scottish building projects compared to those in 
England. The weather may also have been an influencing factor on this. Given the 
lack of evidence for clamp firing, this section will concentrate on an examination of 
kiln technology in Scotland.  
Kilns for firing bricks can broadly be divided into two categories, intermittent and 
continuous. Intermittent kilns are the simpler and older of the two and would have 
been used in all Scottish brickworks prior to the development of more advanced 
continuous kilns in the mid-19th century. Intermittent kilns can, themselves, be 
subdivided into three categories depending on their mode of operation, up-draught, 
down-draught or horizontal draught. Intermittent up-draught kilns are the earliest 
and simplest form of brick kilns used in Scotland. The fuel used to fire the bricks in 
such kilns was either distributed in layers throughout the bricks, or on grates at the 
bottom of the kiln. Heat travelled up through the bricks being fired with smoke 
leaving the kiln directly from the top. 
The paucity of evidence which exists regarding Scottish brick kilns in the 18th 
century makes meaningful comment and analysis of these difficult. It is almost 
certain that intermittent up-draught kilns were employed throughout this time at 
Scottish brickworks. It is not until the 19th century that comment on specific 
examples can be made. Documentary evidence shows that intermittent, up-draught 
kilns were being used at the Duke of Portland’s Brick and Tile Works at Kilmarnock 
in Ayrshire in 1823 and Coylton Brick and Tile Works, Riccarton, Ayrshire in 1833 
74 
 
 
 
(Taylor 1839 27). These kilns are described by Robert Boyle, brick and tile maker 
from Ayr in 1837 as being oblong (this being preferable in his eyes to circular), 21 
feet long and 10 feet in both width and height with eight arched fire holes on each 
side. There is evidence to suggest that in Scotland such kilns would be fired around 
20 times in a season stretching from April to October (Bell 1843 742). Two images 
of early 19th century brick kilns survive, at Garnkirk in 1831 and Alloa in 1825 both of 
which are open roofed and rectangular suggesting up-draught kilns. Intermittent up-
draught kilns continued to be used throughout the 19th century despite undoubted 
advances in kiln technology. For example, Oglethorpe (1993 28) notes kilns of this 
type built at Carsethorn, Kirkcudbrightshire in 1854, Gargieston, Ayrshire in the 
1890’s and at Tochieneal, Banffshire at the end of the 19th century.  
Down-draught kilns were an advance on up-draught. In these kilns heat and smoke 
rose to the crown of the kiln which was then drawn down through the bricks being 
fired, through a perforated floor and out through a chimney. Such kilns allowed very 
close control of firing and a greater uniformity of heat compared to up-draught 
(Hammond 1990 21). They could be either rectangular or circular in plan, 
rectangular being easier to set (fill with bricks) but round giving a more even firing. 
The exact date of the move toward down-draught kilns is unclear, Oglethorpe (1993 
29) did not identify any 19th century examples but this is certainly due to a lack of 
surviving evidence rather than their absence from Scottish brick making in the 
period under consideration. Certainly by 1848 the kilns built in Scotland by Ainslie 
(which was a continuous kiln) were operating on the principal of burning downwards 
in place of upwards (Laxton 1849 188). A mid-19th century date for the emergence 
of down-draught kilns in Scotland would seem to be reasonable based on the 
evidence presented by Brunskill (2009 28) and Satoh (1995 170) for other parts of 
Britain. In a Scottish context the earliest evidence comes from Arniston brickworks, 
the head brick maker here telling his counterpart at Inchture in the 1860’s that the 
kilns he has built draw down rather than up. He had also built two of these kilns on a 
similar plan at the Drylees brickworks in 1859. The author noted that when someone 
else had tried to erect a kiln on his plan which “saves 1/3 of coal”, this had been 
“humbugged... the chimney being 10 feet too short... he being a blockhead who 
couldn’t see and comprehend this.” (Arniston 1867).  
Intermittent kilns which burned on the principal of horizontal draught were known in 
Scotland from the first half of the 19th century. Referred to as “Newcastle kilns” 
horizontal draught kilns were rectangular in plan with the fire chambers and the 
chimneys at opposite ends of the kiln, the fire being drawn horizontally with fuel 
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being added through feedholes when necessary. It thus worked in a similar way to a 
continuous kiln but with only one chamber. Examples were noted by Oglethorpe 
(1993 35) at Paxton, Berwickshire dating to the 1830’s, Whitrigbog, Berwickshire 
built in the 1850’s and Tarrasfoot, Dumfriesshire built in 1899. In 1889 James Brodie 
took over the running of Sanquhar brickworks and built five new horizontal draught 
kilns of the Newcastle type (Brown 1901 368). 
One of the most significant advances in kiln technology for the Scottish brick 
industry came in the mid-19th century with the development of the continuous kiln. 
There was a wide range of such kilns developed within the period under 
consideration in this work, the most common being Hoffman, Belgian and 
Transverse-arch kilns. All share the characteristic of being able to be in continuous 
operation, the kiln being formed in a number of distinct chambers, the firing passing 
from chamber to chamber with combustion gases being used to dry bricks in 
advance of firing in the next. It is commonly noted that the first continuous kiln to be 
developed was that of Hoffman and Licht in 1858 (Searle 1913 348) and Oglethorpe 
(1993 36) notes this as being the case in Scotland. However, this research can 
demonstrate that in a Scottish context there was an earlier continuous kiln in use 
and, significantly, this was a development which originated in Scotland.  
In 1843 John Ainslie lodged a Scottish patent for a method of drying bricks, this 
being a system of kilns he had developed along the continuous principal. These 
kilns were described in 1846 as being “composed of various compartments, by 
which the heat from the first passes into the second, from thence to the third, and so 
on - thus economising on fuel” (Ainslie 1846 585). A further detailed description 
came in 1849 and described the Ainslie kiln as: “applying the surplus heat of the 
burning kiln… to the complete drying and partial burning of the goods in the series 
of kilns in connection.” (Laxton 1849 188).  
The significance of the Ainslie Kiln may have been open to question if no firm 
evidence for its use existed. James Gibbs patented a continuous kiln in England in 
1841 (Hammond 1990 23) for which no evidence of use in Scotland has been 
found. The Ainslie Kiln is different, however, in that it found a level of commercial 
success. In 1850 Henry Caddell stated that Ainslie kilns were already erected at 
Heathfield and Garnkirk Brickworks (Caddell 1850). A further reference comes from 
a contract for the redevelopment of Dalquharn brickworks where “Ainslie type kilns” 
were erected (Wright 1848).. There was clearly, by the mid-1850’s, at least four 
brickworks in Scotland which used Ainslie kilns, this being some nine years before 
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the Hoffman kiln was patented. Scotland can be seen, therefore, to have developed 
her own viable continuous kiln as early as the 1840’s, a fact which has previously 
been unrecorded.  
It must still be acknowledged, however, that it was the Hoffman kiln which had the 
greatest long term impact on brick making in Scotland. The earliest example found 
in the course of this research was at Pitfour Brickworks in 1871 (Lenman 1969 346). 
Oglethorpe (1993 38) notes a number of examples of Hoffman kilns built in the final 
decade of the 19th century such as at Northfield Brickworks, Shotts in 1896, 
Callendar Brickworks, Falkirk in 1897, Herbertshire Brickworks, Falkirk, in 1897 and 
Holytown Brickworks, Lanarkshire in 1899. Surviving examples of Hoffman kilns can 
still be seen at the sites of Dunaskin and Prestongrange brickworks although these 
date to the 20th century. It certainly seems that by the end of the 19th century 
continuous kilns of the Hoffman type were in fairly widespread use in the larger 
Scottish brickworks. 
Regardless of the type of kiln used, the fuel source was likely in almost all cases to 
have been coal. In some early works, and particularly where temporary brick fields 
were established, other fuel sources may, on occasion, have been used. At 
Taymouth Castle in 1818 for example “a great quantity of firewood and small brush 
wood” (Atkinson 1818) was required for firing the brick kilns. This is noted by 
Partington (1825 360) who describes the use of “brush, furze, spray, heath, brakes 
or fern faggots” for firing brick kilns. In the vast majority of cases, however, coal is 
likely to have been the fuel used to fire Scottish brick kilns. Brick making was a 
useful way of utilising inferior or “culm” coal noted as early as 1778 as only being fit 
for “the burning of lime and brick” (Loch 1778 273).  
It is clear that the dominant practice in 18th and early 19th century Scotland was to 
use small kilns rather than clamps for firing bricks and this had an impact on the use 
of the material. This would have allowed the works to produce bricks of a good 
quality with less wastage than would have been the case had a clamp been used, 
but generally only to satisfy specific local demand. The quality of the bricks allowed 
their use for 18th century projects such as the lining of ashlar walls and, later, the 
construction of larger structures such as mills and glass cones. The production of 
relatively small quantities, however, precluded the building of large areas of urban 
terraced housing, something which would not be seen until kiln and other 
technology improved in the 19th century. 
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It was the development in the mid to late 19th century of continuous kilns which truly 
impacted on the use of brick, however. First the Ainslie then the more common 
Hoffman kiln allowed far greater numbers of bricks to be produced at a more 
economic rate than had previously been the case. These kilns, when used in 
conjunction with the new brick making processes noted previously, together allowed 
the production of large numbers of bricks from colliery shale, the impact of which on 
Scottish brick building has already been noted. Without advances in kiln technology 
the usefulness of processes such as stiff plastic and semi dry would have been 
limited and it is thus reasonable to conclude that these advances in firing were as 
important in bringing about the impact of the common brick as developments in 
machinery.  
These developments add considerably to the overall understanding of the technical 
development of Scottish brickwork and in answering the questions posed at the 
outset of this thesis. This is clearest when considering the question of the impact 
brick making had on the use of the material. With the development of larger and 
continuous kilns common bricks which were cheaper but of lower visual quality were 
produced in great numbers. As discussed later in this thesis, such bricks were well 
suited to use on lesser elevations, internal partitions and industrial buildings where 
appearance was less important. This, in turn, added to the use of brick in a 
functional way. Advances in kiln technology when considered from this perspective 
and alongside other technological developments in brick manufacturing are, 
therefore, of crucial importance to a consideration of the development of Scottish 
brickwork.  
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Fig. 3.32 Plan of two chambers of an Ainslie Kiln taken from Laxton (1849 188) 
(Copyright National Archives Scotland). 
 
Fig.  3.33 A circular down-draught kiln at the Hurlford brickworks, Ayrshire 
(Copyright RCAHMS). 
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Fig. 3.34 Rectangular up-draught kiln, Terally brickworks, Wigtownshire (Copyright 
SCRAN). 
 
Fig. 3.35 Hoffman Kiln, Frankfield brickworks, Earnside Street, Glasgow (1899) 
(Copyright RCAHMS). 
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3.4 Temporary Brickfields 
Where no permanent brickworks existed and transportation of brick was difficult, 
temporary brick making operations, known as brickfields, were established. The first 
record of this taking place in Scotland was at Fort George, Ardersier in 1746 where 
clay was dug from pits close to the site of production and fired on site (Robertson 
1813 45). A second example of the establishment of a temporary brickfield to satisfy 
the need for bricks for a specific project can be seen when work was being 
conducted at Gordon Castle in the 1760’s. This was established at “the miln of 
Lochaber” (Gordon 1768 document 1), an itinerate brick maker being responsible 
for its establishment who employed up to eight workers. In 1768 payment was made 
for setting up the brickfield including identifying a suitable site, supervising the 
making of tools, horse hire for a pug mill and building kilns (Gordon 1768 
documents 15-18). 
A temporary brickfield was also established in the Inveraray area when work was 
being carried out to both the castle and the town. The brick maker manufactured the 
bricks for the work at Loch Gair, 12 miles from Inveraray having carried out 
experiments in making bricks from the local clay in 1747 (Lyndsie and Cosh 1973 
72).  He was then contracted “to make 50,000 each of water5 and stock bricks from 
Argyll clay at 12s 6d and 16s per 1000 providing own coal” (Lyndsie and Cosh 1973 
72). He was allowed to use tables, troughs, wheelbarrows and tools on loan for the 
duration of the operation.  
A fourth example of a temporary brick making operation can be seen during the 
building of Stanley Mill. The contract between the industrialists and the Duke of 
Athol on whose lands the enterprise was begun stated that the entrepreneurs “shall 
have liberty taking and using the soil of the said 30 acres for making bricks and 
other necessary purposes of the building to be erected” (Athol 1780). There was 
clearly an existing brick works at Stanley, however, as the company building the mill 
were given access to the local clay pits “in common with the inhabitants of Stanley” 
(Cooke 2003 62).  
The use of temporary brickfields continued into the 19th century. When work was 
being carried out at Taymouth castle in the early 1800’s brick makers were brought 
from England to manufacture bricks for the building work. Prior to the brick makers’ 
                                                          
5 A water brick was one which could better withstand the effects of water and can be seen as 
a forerunner to the engineering brick in many ways, Smeaton (1837 183) notes these as 
being bricks “particularly hard and well burned”. 
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arrival from Tunbridge Wells various pieces of equipment had to be purchased for 
their use including a pug mill, barrows, and moulds (McGillewie 1820 document 1). 
The contract made between the architect and the brick makers stipulated that: 
 “Within the space of 5 years... make or cause to be made into 2 millions of 
good, hard and well burnt bricks… and placed under proper Hack Houses in order 
that they may be sufficiently dryed and seasoned previous to being burned”. The 
brick makers were responsible for building “three kilns, 2 pug mills, the hacks, sand 
ground, hack houses, sheds to work under” for which they were to receive a pound 
sterling for every thousand bricks manufactured. (McGillewie 1820 document 7). 
The final reference to the establishment of temporary brick making operations in 
Scotland is connected with railway building, namely the supply of bricks for lining 
the Kippenross Tunnel, Dunblane in 1848. A temporary brickfield was established 
near Bridge of Allan using the local carse clay to manufacture over 1.5 million bricks 
for use in the tunnel. It is noted that excess bricks produced at this brick field were 
utilised in the building of the stations on the new line between Bridge of Allan and 
Gleneagles (McKerracher 1988 143). The form of contract which would have been 
drawn up between the railway contractor and the brick maker in such a situation as 
the Kippenross Tunnel is advised upon by Simms (1844 166) who notes such 
contracts generally required the brick maker to “dig, make, burn and deliver” bricks, 
and also to construct and maintain kilns, provide labour and coal for this purpose.  
With six examples identified, temporary brick fields make a numerically small 
contribution to the understanding of brick making in Scotland. Their significance 
belies the raw numbers, however, and they were clearly important in the early part 
of the evolution of brickwork in Scotland. Temporary works allowed brick to be used 
in areas which had no established brick making industry and helped spread the use 
of the material throughout the country and also the use of brick at a time when 
permanent works were rare. 
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Location Dates operational Project 
Fort George 1740-1760 Fort George 
Loch Gair  Inveraray town 
and castle 
Stanley, 
Perthshire 
1780’s Stanley Mill 
Miln of Lochaber 1769 - 1777 Gordon Castle 
Killin and 
Taymouth  
1818-1819 Taymouth Castle 
Bridge of Allan 1848 Kippenross Tunnel 
Table 3.1 Recorded examples of temporary brick making operations in Scotland 
1700-1900. 
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3.5 The Scottish Brick Industry in the 18th Century 
Oglethorpe (1993) notes just six 18th century brickworks for which any evidence 
could be identified. Taken on face value this would suggest that permanent 
brickworks were rare in Scotland at this time. However, Sinclair, writing in 1814 
states that “Brick and tile making is carried on to a considerable extent in many 
parts of Scotland” (Sinclair 1814 297). There is clearly an inconsistency between 
Oglethorpe and Sinclair and the research presented in this section will show 
conclusively that the brick industry in Scotland was significantly more extensive than 
Oglethorpe suggests.  
The earliest known reference to brick making in Scotland comes from the 17th 
century, in 1643 it is recorded that Tobaccos Knowes received a patent “for the 
making of bricks under several conditions” (Anderson 2000 25). Although brick 
making must have continued in Scotland throughout both the late 17th and early 18th 
century, the earliest recorded permanent works identified during the course of this 
research was that in Leith in 1709 (Armet 1967 176). A second early brickworks was 
established five years later by the architect and entrepreneur William Adam in 
Kirkcaldy. In 1714 he signed a contract for “the liberty and privilege of digging 
winning and away taking clay in any place within the Barony of Abbotshall they shall 
think fitt for the Tyle and brick manufactory to be erected by them at Linktown” 
(Gifford 1989 74). There is evidence to suggest that, as with temporary brick fields, 
English expertise was utilised in these early brick making operations. In 1736 the 
Duke of Montrose wished to open a brick works on his estate and sent his factor to 
procure the services of a brick maker in Carlisle with a view to making a trial kiln the 
following summer (Graham 1736).  
It is clear from surviving records that Glasgow was a centre of brick production from 
the mid-18th century with a concentration in the Calton area. In 1741 John Johnston 
is noted in Church records as a “brick maker” in the area (Unknown 1971). There 
are many other recorded brick makers in Glasgow church records from the second 
half of the 18th century, 27 in total, the majority in the Calton area but others were in 
operation at Kingsfield Estate Brick and Tile works, Clayknowes and Claythorpe 
(Unknown 1971). 
The Lothians also saw brick making on a significant scale in the 18th century. A 
brickworks was established by William Young in Prestonpans in 1725 (Young 1725) 
and employed six men producing 107,000 bricks in its first year of operation. 
(Sinclair 1796 67). A brickworks at Dudingstone was established in 1764 after “a 
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rich and deep bed of clay” was discovered (Sinclair 1796 367). This brickworks was 
said by the end of the 18th century to be capable of producing 18,000 bricks per 
week and consisted of “a considerable range of offices, sheds, kilns and workmen’s 
houses” (Baird 1898 39).  Arnott writing in 1779 (600) stated that the brickworks 
around Portobello and Edinburgh could claim to produce over 3 million bricks 
annually, and that in the fifteen years between 1764 and 1779 the number of bricks 
produced had risen from 400,000 to 3,000,000. In addition to the works at 
Duddingston, other 18th century works which would have served the Edinburgh 
market were established in Upper Cranston,  Portobello, Prestongrange and, in 
1772, a brickworks “near Edinburgh” (Murrison 1772). 
Further evidence for later 18th century brickworks can be seen in the establishment 
prior to 1782 of a works near Annan (Tait 1781) and at Fauldhouse Mill, West 
Lothian (Wilson 1796). Cupar Brickworks was established in 1764 and made use of 
the plentiful supply of local clay (Martin 2006 49) which, by 1793, had “long been 
profitable to the proprietors and still continues to thrive”. In 1774 it was noted that a 
brickworks was established at Limecraigs near Campbeltown (Lyndsie and Cosh 
1973 263). Aberdeen had at least one brickwork serving it by 1773, the Seaton 
Brick and Tile works which was described as being “a field of seven acres including 
the clay pits and ground, with dwelling house, offices, barn, stable, kiln and mill” 
(Cruikshank 1981). It is noted that brick began to be increasingly widely used in 
Aberdeen in the 18th century and this was often locally produced Seaton brick 
(Dennison 2002 106). Also in the North East, in the 1780’s a brickworks was 
established in Banff “on an extensive plan” which employed 8 or 9 men (Sinclair 
1797 358). Three brickworks were opened in Montrose, Angus in the 1790’s, 
Dryleys, Puggieston and Borrowfield, the produce of the Puggieston works 
supposedly being of “notoriously poor quality” (Jackson 1993 285). 
A valuable insight into the operation of rural 18th century brickworks comes from 
those established by the Duke of Buccleuch on his Borders estate. These show that 
the estate had three brick works, at Broadmedow, Greenrigg and Balnanucknow. 
The production figures for some of these brickworks in the years 1774-1775 have 
survived and are contained in table 3.2. These figures show that the bricks supplied 
clearly built substantial structures in some cases6 and during survey work at least 
                                                          
6This calculation is based on the walls being one and a half bricks thick and is taken from figures in 
London Builder (1748 2) which stated that “one rod of brickwork at the standard thickness of a brick 
and half will require 4500 bricks.” (Salmon 1748 2) 1 rod being equal to 16 and a half feet.  The same 
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one of these buildings, the house at Greenrigg, was found to survive. The solitary 
example of an 18th century brickworks in Lanarkshire was, likewise, associated with 
an estate belonging to the Coats family near Coatbridge in 1785 (Unknown 1980). A 
further example of a rural, estate based brickworks can be seen in the 18th century 
at Blairdrummond, Stirlingshire, established in the 1790’s.  The works seem to have 
been operated by the local tenantry themselves, it was noted that, “a number of 
them have learned not only to manufacture but also to build [with] bricks, and others 
who have horses and carts furnish the carriage of lime and coals” (Blairdrummond 
1817) these being used to construct “brick houses substantially built using lime” 
(Sinclair 1793 (3) 179). Further examples of estates stimulating the early 
development of brick making in Scotland can be seen, in 1764 the Earl of Dalhousie 
who owned the Panmure estate supported the proposed opening of a brickworks by 
a brick maker William Fitchet, (Fitchet 1764). Finally, another estate brickworks was 
operational on the estate of Lainshaw and Kirkwood, Ayrshire in 1779 (Broddies 
1779).  
From the evidence presented in this section and summarised in appendix 3 it can 
be seen that in the course of completing this thesis a further 26 examples of 
permanent 18th century brickworks have been added to the six recorded by 
Oglethorpe. Brick making in 18th century Scotland can be seen to be far more 
extensive than was previously believed, therefore. The geographical spread of brick 
making in Scotland in the 18th century was centred around the Lothians which had 
seven brickworks. Glasgow, too, clearly had several well established brickworks at 
this time. Dumfriesshire had seven 18th century brickworks recorded in the course of 
this research, this being largely due to the influence of the local landowner the Duke 
of Buccleuch who can be seen to be the driving force behind the industry. Other 
areas which saw brick making included Perthshire which had three brickworks, two 
in Fife, Stirlingshire and the North East and a regional centre of production around 
Montrose in Angus. A solitary example in Lanarkshire, Argyll and Kirkcudbrightshire 
completes the total.   It would be wrong to regard this list as exhaustive, however. 
There is much further work which could be done in this area, for example Lyndsie 
and Cosh (1973 263) note bricks being supplied by “Clydeside firms” and shipped 
from Ayr, Gourock and Glasgow during the re-building of Inveraray in 1774 
suggesting a brick industry in Ayrshire at this time which is unrecorded in this thesis.  
                                                                                                                                                                    
source notes that “a statute square rod of brickwork contains 272 feet and a quarter; but in measuring 
of brickwork workmen always reject the quarter and divide by 272 only.” (Salmon 1748 10). 
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These brickworks can be seen to be a mixture of commercial operations and works 
established by estate owners largely for use by their tenantry. Into the former 
category can be seen to be the various works in Dumfriesshire excluding, perhaps, 
Sanquhar, Redgorton in Perthshire and Blairdrummond, all of which seem to have 
fulfilled local tenant’s needs only. Other works, however, were clearly built on a 
larger scale, the references above to Kirkcaldy, Seaton, Cupar and Portobello 
brickworks all clearly refer to significant, commercial operations. It is worth noting 
that the works established in the 18th century often had considerable longevity, 
those at Prestongrange, Errol, Portobello, Blackpots and Tarrasfoot were all 
operational for over 200 years. 
There is clear evidence, therefore, for a more extensive and well established brick 
making industry in Scotland in the 18th century than has previously been 
appreciated. By proving that local, estate level brickworks could supply sufficient 
material to build structures such as those found near Canonbie, Dumfriesshire the 
impact which this manufacturing had on brick building can be seen. The expansion 
of brick making in Scotland throughout the 18th century as shown here clearly led to 
a greater use of the material and its use for a wider range of applications. This is 
further evidence that brick building in Scotland has been influenced by the extent 
and methods of manufacture, the fourth of the hypotheses advanced at the outset of 
this research.   
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Year Project Bricks 
produced 
Estimated square 
footage of wall 
1774 For a house to William 
Beatty at Greenrigg 
51,150  30,000 
1774 For a house to William 
Armstrong at Moloyhill 
45,000  27,000 
1774 For John Ryes Barn  
 
15,650 9000 
1775 (April) 
 
John Armstrong, Mason 
for the manse  
27,500 16,000 
1775 (April) 
 
John Forester  7,350 400 
1775 (April) 
 
Schoolmaster  650 39 
1775 (April) 
 
Store House  1100 66 
1775 (April) 
 
Captain Scott  1150 69 
1775 (April) 
 
Armstrong   110 6 
1775 (April) 
 
M-W-loomax  2150 120 
1775 (April) 
 
For building a house... at 
Greytail  
38,650 23,000 
1775 (April) 
 
For the Schoolmasters 
house, Cannonby  
3620 200 
1775 (April) 
 
For repairs to Cannonby 
manse  
600 27 
1775 (April) 
 
David Armstrong’s house  1600 96 
1775 (November) For David Armstrong  15,976 9000 
1775 (November) For John Mackals  42,962 25,000 
1775 (November) For John Hype  27,838 16,000 
1775 (November) For William Carruthers  7400 400 
1775 (November) For William Beatty  500 30 
Table 3.2 Figures from the order book of various brickworks on the Buccleuch 
estate, 1774-5 (Buccleuch 1830). 
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3.6 The Scottish Brick Industry in the 19th Century 
With the advent of the industrial revolution both the production and use of brick in 
Scotland can be seen to increase dramatically. Figures indicate that in Scotland 
there were 15 ¼ million bricks manufactured in 1802 and that this had risen to 47 ¾ 
million in 18407. This was ascribed by Bremner (1869 399) to “the great increase in 
railway and other works, the rapid enlargement of towns and other recent causes”.  
This increase in production clearly required a brick industry of a significantly larger 
scale than was noted in the preceding section discussing 18th century brick making. 
This can certainly be seen if a thorough examination of Scottish brickworks in the 
period is made. In 1869 there were reportedly 122 brick and tile manufacturers in 
Scotland which employed around 5000 people (Bremner 1869 10). This thesis has 
recorded 270 brickworks operational in 19th century Scotland, see appendix 4 for 
details.  
It should be noted that during this expansion in the 19th century the geographical 
focus of brickmaking in Scotland altered significantly. The change from primarily 
using surface deposits of clay to colliery shale had a profound effect on the location 
of brickworks in Scotland and the bricks which they produced. If the list of 
brickworks in appendix 4 is considered without viewing the figures in context, the 
impression that the Scottish brick industry was strongly concentrated in Lanarkshire, 
Stirlingshire, Fife and Ayrshire would be drawn. However, if only brickworks which 
existed prior to 1870 are considered, it can be seen that those areas, and in 
particular Lanarkshire, developed a brick making industry only toward the end of the 
19th century when new technology allowed colliery shale to be exploited as a raw 
material. The city of Glasgow also saw a concentration in brickmaking in the 19th 
century and it is to a consideration of brick making in this area that this thesis now 
proceeds. 
                                                          
7 Further evidence for the production of bricks at the start of the 19th century in Scotland can be 
discerned from records of duty paid on them. For the year 1831 this figure was 27,586,173, 1832 was 
26,342,744 and 1833 was 24,467,769 (House of Commons 1834 98-102). It is worthy of note that the 
figures for the manufacture of tiles in Scotland for these 3 years was only 2,881,200, 3,467,386 and 
523,968 respectively. Brick production was therefore around 8 times higher than tile manufacture and, 
in 1833, a staggering 25 times higher. Although limited, these figures can in, many ways, be seen to 
disprove the view that the brick industry in Scotland was somehow an offshoot of the tile industry, a 
view advanced by Urquhart (2007 27) who stated that “Brick tended to be sourced from local brick 
and tile works where the main output was clay pipes for field drainage.”. Whilst many rural works did 
produce both tiles and bricks the evidence presented in this thesis comprehensively disproves the view 
that brick making was an adjunct to tile production. 
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Brick making expanded dramatically in Glasgow in the 19th century. By 1901 it was 
noted by McLean that, in Glasgow alone, in the region of 40 million bricks per year 
were being produced, the majority being used locally, and the industry employed 
over 1000 people (McLean 1901 209). In total 32 brickworks have been recorded in 
the course of researching this thesis in the Glasgow area. This is a significantly 
larger number than that recorded previously by Oglethorpe (1993) and represents a 
more comprehensive record of brick manufacturing in Glasgow in the 19th century. 
The majority of these brickworks were opened in the latter half of the 19th century 
although at least three were in operation prior to 1850 in addition to those noted 
previously regarding 18th century brick making in the Calton area. 
Many of these works were fairly short lived. John Paterson and Son had a brickfield 
at Coplawhill in Glasgow in 1877 for which was paid £300 per year plus 2s 9d per 
1000 bricks sold (Unknown 1971) but this had closed by 1890 due to the clay being 
exhausted. A similar story was true for Gilchrist and Goldie who leased 8 acres in 
the same area in 1876 for “the making and burning of bricks” (Gilchrist 1876) but 
which had closed only ten years later in 1886. Indeed, by the start of the early 20th 
century it was noted that the brick industry in the Gorbals which had “been worked 
to considerable pecuniary advantage” had ceased due to the exhaustion of clay 
resources (Regality 1912 57).” 
In the mid-19th century a number of building contracting firms also commenced brick 
making. This corollary between builder and brick maker is perhaps best exemplified 
by the Glasgow firm Allan and Mann. They were described as “Brick, drain tile, 
petrified pipe manufacturers and builders”. A further example of this symbiotic 
relationship between builders and brick manufacturers can be seen from the firm A 
& T Bow, again of Glasgow. They advertised themselves as “A & T Bow, 
BUILDERS and manufacturers of Machine Made Bricks” based at “Shields Brick 
and Tile Works, Glasgow” (Slater 1860 148). In other instances brick makers 
became builders, it is noted that William Steven and John Porter, brick makers, also 
built extensively in the East End of Glasgow at Dalmarnock and Bridgeton (Worsdall 
1979 57). In 1840 Robert Brown entered into partnership with James Craig to 
purchase a disused brickfield on the outskirts of Paisley (Slaven 1976 85). The 
company developed both brick making and brick building and constructed properties 
in Greenock, Port Glasgow and Paisley.  
A significant number of brickworks were established in Ayrshire in the 1840’s and 
1850’s, 12 in total. These included Lanemark in New Cumnock, Springside in 
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Dreghorn, Kaimes Brick and Tile Works at Muirkirk and Corsehill in Kilwinning.  Of 
the others noted as having been established in Ayrshire in the course of the 19th 
century, a significant concentration were established toward the end of the period 
when the use of colliery shale allowed coal companies to establish brickworks. 
Examples of this can be seen in the large integrated industrial sites at both 
Dunaskin and Dalmellington where the same company had mining, iron working and 
brick making concerns (Smith 1976 45). The brickworks at these sites were 
established in 1890 and 1889 respectively. Other notable examples include Littlemill 
Colliery Brickworks established 1896, Ochiltree established near the coal mine of 
the same name in 1895 and Dean Quarry Brickworks which combined brick making 
with several other extractive industries. In total 11 of the 30 brickworks recorded as 
operating in Ayrshire in the period under consideration in this thesis were 
established between 1880 and 1900. Ayrshire can clearly be seen to have 
undergone two significant phases of development with regard to the increase in 
brick manufacturing. 
Building on the 18th century works at Cupar, St Andrews and Kirkcaldy, brick making 
in Fife grew throughout the 19th century. Several works were established in the first 
half of the 19th century including Methil in 1828 and Inverkeithing in 1831. A works 
was also established in the 1840’s in connection with the Charlestown Lime Works 
(Stirling 1840’s). The first of several brickworks around Dunfermline was also 
established in the earlier half of the 19th century at Townhill (Chalmers 1844 384). 
Mid-19th century works included Seafield St Andrews, Dunshelt Falkland, Broomlees 
and Lumphinans all established in the 1850’s. It is unclear exactly what 
manufacturing methods were used in these works but what can be said with 
certainty is that there was a well-established brick making industry in Fife prior to 
the advent of the use of colliery shale as a raw material and developments in 
manufacturing technology. This is not to underplay the expansion of the industry in 
Fife which was facilitated by these developments. Brickworks associated with coal 
mining included Lochgelly (1864), Hill of Beath (1862), Kelty (1896), Eden at 
Gaurdbridge (1894) and Blairadam (1898). Many of these were associated with coal 
mining, for example the Blairadam brickworks was owned by the Fife Coal 
Company and used blaes from the adjacent Blairadam Pit as the raw material (Muir 
1952 14).  
In total 20 brickworks operational in Fife throughout the 18th and 19th century have 
been identified in the course of this research. These present an interesting 
microcosm of developments throughout brick making in Scotland as a whole. From 
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three works operational in the 18th century a further seven were established in the 
19th century prior to the widespread use of mechanisation and blaes as a raw 
material. Fife therefore had a more firmly established brick making industry at this 
time than other industrialised counties such as Ayrshire and Lanarkshire. Expansion 
did continue following mechanisation with a further ten brickworks established in the 
later part of the 19th century and clearly identifiable links with the coal industry.  
Lanarkshire is the county of Scotland which saw the greatest number of brickworks 
in operation during the period under consideration in this thesis. In total 52 
brickworks have been recorded in 19th century Lanarkshire, with only Ayrshire (30) 
and Glasgow (32) coming close to this number.  However, this development came 
largely in the latter half of the 19th century. Only a single brickworks dating to the 
18th century has been identified, on the Coats Estate as cited previously. Indeed, 
from the research presented here it can be seen that only four other works, those at 
Carfin, Cambusnethan, Glenboig and Garnkirk were established prior to 1850 and 
the latter two were predominantly manufacturers of fire bricks. Between 1850 and 
1900 this research has shown that 47 brickworks were established in Lanarkshire, a 
spectacular increase. 
Significant concentrations of brick making activity can be seen to have existed in 
Airdrie, Carluke, Motherwell and Coatbridge which all saw four brickworks apiece 
established in the locality during the latter half of the 19th century. This exponential 
growth in the Lanarkshire brick industry can be ascribed to the developments in 
manufacturing technology in the late 19th century which allowed blaes to be used as 
a raw material. Examples of the exploitation of this material included those at both 
Souterhouse and Muirkirk where pit bings were advertised for exploitation for brick 
making (Souterhouse 1890’) (Carrick and Jack 1894 24). Although a similar pattern 
of development can be seen in areas such as Stirlingshire, Fife, Ayrshire and, to a 
lesser extent, the Lothians, North Lanarkshire is the starkest example of the link 
between the development of new technology, the exploitation of colliery shale as a 
raw material and the growth of the Scottish brick industry. Throughout the latter part 
of the 19th century it has been shown that the scale of brick making in the county 
underwent a tenfold increase. North Lanarkshire is therefore an integral part of any 
correct interpretation of brick making in Scotland between 1700-1900. 
Nineteen brickworks have been identified in Stirlingshire. The most significant 
concentration being in the area around Falkirk which saw a total of nine brickworks 
in operation. These works included the Kerse Brick and Tile Works opened in 1839 
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close to the Forth and Clyde and Canal (Ratchford 1982). Stirling had two 
brickworks in the 19th century, The Shore Brick and Tile Works and a second 
situated close to the railway (Ordnance Survey 1858). A brickworks also existed for 
a time at Cornton in the later part of the 19th century from at least 1889. 
By the second half of the 19th century the increase in brickworks can be seen to be 
considerable. For example, in 1886 the Bleachfield Brick and Tile Works in Falkirk 
opened for the manufacture of, “Composite and red bricks (machine and 
handmade) as well as a range of other clay products8” (Slaters 1886 33). As was 
seen in Lanarkshire and Ayrshire there was a strong link between coal companies 
and the making of bricks in Stirlingshire. This can be shown in the later 19th century 
when the Callander Coal Company owned the Callander Brickworks, the Firs Brick 
and Tile Works and, later, the Herbertshire Brick and Tile Works and the Glen 
Brickworks (Forbes 1898). Rural areas of Stirlingshire also saw brick making at 
several points in the 19th century. The brickworks established at Blairdrummond in 
the early 18th century continued in operation until the mid-19th century (Blackwood 
1845 (6) 1275). A brick works was also established in Kippen around 1850 and 
closed in 1895 (Chrystal 1903 38). 
The most significant works in Clackmannanshire, in which four brickworks are 
known to have operated in the 19th century, was in Alloa, it being noted that “Bricks 
and tiles have been articles of manufacture at Alloa for a long period of years but it 
was not until the year 1815 that the works were carried on to any great extent... Not 
fewer than 40 hands are employed at these works.”(Blackwood 1845 (4) 50). Smaller 
works in Clackmannanshire are known to have operated in the latter half of the 19th 
century at Coalsnaughton, Dollar and Blackgrange all of which are likely to have 
largely filled local needs. 
Building upon a well-established 18th century brickmaking industry, considerable 
new works were established throughout the Lothians in the 19th century. In total 29 
brickworks have been recorded as operating in the area with a further nine in 
Edinburgh itself. A number of these brickworks were established in the earlier part 
of that century. These include Blackness which was described in the 1830’s as 
exploiting “a valuable field of clay, averaging 12 feet deep... at an average yearly 
output of 150,000 bricks”(Blackwood 1845 71). Saltoun also saw a brickworks on a 
fairly small scale established at this time (Blackwood 1845 120). Other brickworks 
                                                          
8 These included Agricultural Draining Pipes, Roofing Tiles, Fir Bricks, blocks, flue tiles and paving 
tiles.  
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established in the area in this period include Musselburgh (Musselburgh 1800’s) 
and the Smeaton brickworks in Dalkeith which, in 1830, produced 276,240 common 
bricks and 19,054 fire bricks (Buccleuch 1830).  
Latter 19th century expansion following mechanisation and new brickmaking 
processes also occurred in the Lothians. Works such as Bankpark in Tranent, 
Westbank Portobello, and Newbattle near Prestongrange would all have been 
established to exploit colliery shale from coal mining in the area. Existing works also 
adapted to use this material as the 19th century progressed as can be seen by the 
erection of the surviving Hoffman Kiln at the long established Prestongrange works.  
Although not on the scale seen in Glasgow, Edinburgh also continued to develop 
brick making in the 19th century. In 1863 there were five brickworks within the city. 
These were Perceton in Lothian Road, Edinburgh Brick and Tile works at Spittal 
Street, Ferguslie works also in Spittal Street, Smeaton Works in St Leonards Street 
and Bruce Brickworks in Hope Crescent (GPO 1863 410). None of these are noted 
by Oglethorpe implying that no substantive record or remains was preserved. The 
Lothians and Edinburgh can, therefore, be seen to be an interesting area in the 
development of brick making in Scotland. Growing from a well-established brick 
making industry in the 18th century, brick making expanded earlier than in other 
central belt areas. Although new technology was certainly a driver and colliery shale 
used as a resource, this was less important than in many other counties.  
The neighbouring counties of Perthshire and Angus had a relatively well established 
brick making industry at the end of the 18th century. In the case of Angus it has 
already been noted that three brickworks were operational around Montrose in the 
18th century and these continued in operation throughout the 19th. Three additional 
brickworks are known to have been established in the county in the 19th century, 
two more around Montrose making it of considerable regional importance and a 
further works in Arbroath (Wood 1822).  
Perthshire also had a well-developed brick making industry from the 18th century on 
which to build. These continued in operation throughout the 19th century at Grange 
and Inchoonans in the Errol area, and Redgorton near Stanley. Several new works 
were established in the course of the 19th century, including Millands and Strathallan 
Brickworks at Aberuthven, Pow Water at Crieff and Scone and Moncriefe both near 
Perth itself. Moncriefe is noted also as a pottery and produced “pressed common 
and circular bricks” (Leslie 1899 liii). The most significant brickworks in Perthshire 
which was established in the 19th century was the Pitfour Brick and Tile Works. The 
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Pitfour works was reputed to have “installed the most up-to-date plant and soon 
acquired a very extensive business all over the country” employing around 50 men 
and women (Melville 1939 43). In total 12 brickworks have been recorded as 
operational in Perthshire in the 19th century. It is likely that the majority supplied only 
the immediate vicinity in which they operated with the exception of Pitfour and 
Inchoonans on the Carse of Gowrie. There was clearly significant expansion of the 
industry in the 19th century but to a lesser extent than can be seen in more 
industrialised counties. Given the absence of coal mining, the impact of the 
technology which allowed shale to be used as a raw material would not have been 
as great in Perthshire although, as the description of the works at Pitfour shows, 
technological advances were clearly important in the expansion of Perthshire brick 
making.   
From a solitary 18th century example at Seaton, the manufacture of brick in 19th 
century Aberdeenshire considerably expanded in the 19th century. Within the 
bounds of Aberdeen itself the Seaton works continued in operation with a 
brickworks at Torry also operational in 1858 (Jamieson 1858 509).  A brickworks 
was established in Peterhead around 1800. It was noted in 1815 that “The 
manufacture of bricks and tiles is carried on to a considerable extent in the vicinity 
of Peterhead... The quantity manufactured annually is around 250,000.” (Arbuthnot 
1815 47). By the mid-19th century the works had expanded and was described as 
producing “Building bricks and tiles of excellent quality.” (Blackwood 1845 (7) 367). 
Out with the larger operations in Aberdeen and Peterhead, Aberdeenshire also saw 
a well established rural industry. It is noted in the 1850’s by Jamieson (1858 519-
521) that brickworks were recently established at Lumbs, Annachie and Downielhills 
farms. Other areas which established brickmaking included Black Dog north of 
Aberdeen and Westfield, Auchmacoy (Jamieson 1858 511). There was also two 
brickworks established near Ellon by the mid-19th century at Cruden Bay and later in 
the 1880’s at Esselmont (Eyles and Anderson 194617). Finally, a brickworks was 
established at Stonehaven in the latter half of the 19th century (Eyles and Anderson 
1946 10).  
Banffshire established a fairly extensive brick industry in the 19th century, building 
on the single 18th century works in operation in the 1780’s. Newly established works 
included Tochineal near Cullen and Craigellachie near Aberlour, both established in 
the later 19th century (Eyles and Anderson 194621). Other areas of the North East 
to see 19th century brickmaking included Huntly where Kinnoir Brickworks was 
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established and Turriff where the Plaiddy Brickworks opened in the mid-19th 
century.  In total the 19th century saw 14 brickworks in operation in Aberdeenshire 
and a further four in Banffshire. In the cases of Seaton and Invernettie these were 
clearly large affairs serving a wide market with the other, smaller, rural works 
serving largely local needs.  
In addition to the urban and industrialised centres of brick production, it is important 
to recognise that more remote areas of Scotland also saw brick making in the 19th 
century. The most significant of these was certainly the Kilchattan Brick and Tile 
Works on Bute, operational from at least 1849 until 1915 (Gilmour 1949 1). The 
production figures for Kilchattan in the later decades show over 1 million bricks were 
produced in 1896 with the average annual production being between 300,000-
500,000 bricks (Kilchattan 1900). This was a works with a considerable output 
which would have exported their wares by sea throughout the local area. 
Several other West coast islands saw brickworks established on a smaller scale. 
The Foreland Brick and Tile Works were established on Islay in 1843 to supply drain 
tiles and bricks to tenants on the Foreland Estate (Blackwood 1845 (4) 670). A 
works existed at Garabost in Lewis (SHS 1978 193) and on Benbecula from 1879 
(MacLennan 1883). With the exception of Kilchattan, these island brickworks would 
seem to have been small scale and of only local importance. The Argyll mainland 
saw only two brickworks established, these being at Slockavulin and Campbeltown.  
The Highland mainland also saw several brickworks in operation in the 19th century. 
The Culloden Brickworks opened in 1847 and remained in operation until 1891 
(Farrel 2001 56). There was also a brickworks at Allanfearn although its period of 
operation is unclear (Eyles and Anderson 1946 23) and a brickworks at Munlochy 
near Dingwall established in 1885 (Eyles and Anderson 1946 27). These Highland 
brickworks, in common with their island counterparts, are all likely to have been 
fairly small affairs. An exception to this is the works at Brora in Sutherland which 
operated on a considerable scale with many examples in the town of buildings built 
of locally produced brick.  
As has already been noted, Dumfriesshire had a well-established brick industry at 
the outset of the 19th century. The most significant brickworks in the area was that at 
Sanquhar (Brown 1901 368). A second works at Sanquhar was opened in 1885 and 
was known as the Buccleuch Terracotta Works. Other brickworks in this area of 
lesser importance were established in the mid-19th century. The Paxton Estate 
Brickworks in Berwickshire was established early in the 19th century (Blackwood 
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1845 160), at Gatehouse a brickworks producing just 60,000 bricks a year was in 
operation in 1845 (Blackwood 1845 (2) 303) and also a brickworks at Cragenholm, 
Kirkcudbrightshire (Sinclair 1794 (2) 226). 
The scale of the brick industry in Scotland clearly grew considerably in the course of 
the 19th century. This can be seen to have taken place in two distinct phases. 
Expansion in areas such as Ayrshire, Perthshire, Aberdeenshire and the Lothians 
can be seen in the mid-19th century with industrialised areas such as Glasgow, 
Stirlingshire and, in particular, Lanarkshire seeing greater production develop in the 
1880’s and 1890’s. The technological advances which allowed colliery shale to be 
used as a raw material can be seen to lie behind this. It should also be noted that 
the 19th century saw brick production reach almost every part of the country 
including Banffshire, the Highlands and Islands, Argyll and Dumfriesshire.  
 
3.7 Transportation of Bricks 
Having completed the manufacturing process it was necessary for brick makers to 
transport their wares. Evidence has been found for the use of various transportation 
methods including canal, sea and rail.  
The primary method of transporting bricks prior to the coming of the railways, and, 
indeed, long after in a number of cases, was by sea. A number of brickworks were 
situated near a harbour to facilitate this. In the 1790’s this was noted in 
Aberdeenshire, the Seaton Brickworks using a small sloop on the river Don to bring 
in coal and carry away brick (Sinclair 1797 156). In the same period it was also 
noted that “brick and tile is shipped from Throsk” in Stirlingshire (Sinclair 1797 306) 
and the Alloa brickworks was adjacent to “a convenient warf” (Blackwood 1845 (7) 
50). In some instances harbours were specially built for the transportation of brick 
as at the Invernettie brickworks near Peterhead (Blackwood 1845 (7) 367) and 
Blackpots Brickworks (see fig. 3.37) Likewise, the Banff Brick and Tile Works 
exported part of its wares from a small harbour local to the works (Sinclair 1797 
358). Pitfour brickworks employed a barge to take bricks along the Tay, a tramway 
leading from the works to the shore (Lenman 1969 343). The Kilchattan Brick and 
Tile Works on Bute (Gilmour 1949) reportedly had “a very extensive trade built up 
throughout the Western Highlands and Islands and also Northern Ireland” facilitated 
by transport by sea.  
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Canals played an important role in the transportation of bricks where available. This 
is aptly demonstrated by a cluster of brickworks which were established in the 
Falkirk area adjacent to the Forth and Clyde canal. The largest of these9 was the 
Kerse Brick and Tile Works, opened in 1839 at Lock number 3 (Ratchford 1982). 
The Coats Estate Brickworks, established in 1785, was sited on the banks of the 
Monkland Canal to take advantage of the ease of transportation (Unknown 1980). 
The use of canals for the transportation of bricks continued long after railways had 
come to dominate the movement of freight, Winchburgh Brickworks, for example, 
were the last commercial users of the Union Canal (Hutton 1993 1). 
From the earliest development of the Scottish rail network, brick makers used 
railways for transportation. In 1832 it was reported that 187 tons of brick had been 
sent along the Glasgow and Garnkirk line in that year and that it was the second 
highest revenue generator on the line (Martin 1981 31). Another example of this 
form of integrated transportation can be seen at Dalmellington brickworks which had 
a branch line of the local railway allowing bricks to go directly onto the rail network 
(Smith 1976 94). The Bleachfield Brick and Tile Works in Falkirk was noted as being 
“directly connected with the North British Railway Systems” (Slater 1886 33). If 
Aireys railway map of 1875 is examined then it can be seen that at this time 1310 
brickworks were sufficiently important to have their own sidings leading to them 
(Airey 1875) although the number of brickworks linked to the rail network without a 
dedicated siding would have been far higher.   
Small, rural brickworks also made use of rail to transport their products. Boquahan 
Brick and Tile Works in Stirlingshire, for example, was linked to the Forth and Clyde 
railway by a siding in 1865 (Campbell 2010 296). A similar set up can be seen at the 
Brick and Tile Works at Bonshaw, Dumfriesshire (Airey 1875), the brickworks at 
Forgandenny Perthshire (Eyles and Anderson 1946 6) and Cruden Bay Brickworks 
in Aberdeenshire (Eyles and Anderson 1946 17). A light railway connected the 
Pitfour Brickworks to the main Perth to Dundee line (Lenman 1969 343). A similar 
light railway ran for 3 ½ miles along the Aberdeenshire coast to connect the Black 
Dog Brickworks with the Aberdeen to Peterhead line (Eyles and Anderson 1946 13) 
and a tramway connected Tod’s Mill Brickworks with the nearby railway line in 
Linlithgow (Airey 1875).   
                                                          
9 The other two as noted in Blackwood (1845 (5) 19) were Herbertshire and Glen brickworks. 
10 These were Sanquhar, Ochiltree, Cronberry, Hurlford, Moorfield, Eglinton, Rochsolloch, 
Mauldslie, Gartcosh, Tods Mill, Merryhill, Segie and Inchture.  
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Fig. 3.36 Transportation of brick on the Union Canal (Copyright RCAHMS). 
 
Fig. 3.37 Blackpots brickworks with harbour in background (Copyright SCRAN). 
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3.7 Conclusion 
The influence which brick making had on the use of the material in Scotland can be 
seen to be many and varied. The expansion in production which occurred, firstly in 
the 18th century in response to urbanisation, industrialisation and estate 
improvement allowed the material to be used in increasingly diverse ways. The 
Scottish brick industry expanded exponentially from the mid-19th century onwards 
as technological change, beginning with the introduction of extrusion machines and 
then followed by stiff plastic, semi dry and continuous kilns amongst many other 
developments saw brick become used widely throughout Scotland as a cheap 
replacement for rubble stonework in applications such as rear and side elevations of 
buildings and internal partitions (see chapter 14). 
These developments clearly have significant implications for a number of the 
hypothesis advanced at the outset of this research. Firstly, the increase in 
production which can be seen throughout the period under consideration helped to 
facilitate the diversity of applications and locations of use of the material. There is 
also much in this chapter to support the hypothesis that brick use was influenced by 
the methods and materials of manufacture. This will be developed further 
throughout the proceeding thesis but is best exemplified by the output of brickworks 
using colliery shale as a raw material. The common bricks which such works 
produced were ideally suited to uses such as industrial buildings, rear and side 
elevations in tenements and rows of workers housing. It is, therefore, no surprise 
that these uses have commonly been recorded in the course of this research. 
Finally, there is clearly a corollary between many of these uses and the idea that 
functionality was an integral consideration in the use of brick in Scotland.  
It is clear that the manufacture of brick is key to any understanding of the way 
brickwork developed in Scotland between 1700-1900. This thesis has presented 
important new evidence in the context of brick making in Scotland. Indeed, although 
by necessity condensed, this chapter is a more complete record of brick making in 
Scotland than anything which has been produced before. The evidence related to 
brick making in Scotland is, therefore, not only crucial to the correct understanding 
of the technical development of brickwork in Scotland but a subject area well worthy 
of study in its own right. It is to be hoped that the evidence presented here can act 
as a stimulus for further research into this aspect of Scotland's industrial and built 
heritage.  
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Chapter 4 Mortar 
To bed bricks, mortar is required. Mortar is a significant part of a brick wall, forming 
as much as 20% of the fabric. Having considered in some detail the manufacture of 
bricks in the previous chapter, it is necessary now to proceed to a discussion of 
mortar.  There are significant limitations on the comment which can be made 
regarding the mortar used in Scottish brickwork, however. There was no scope 
within the research for this thesis to take mortar samples for analysis from existing 
structures, meaning little can be said regarding the use of mortar in specific 
buildings. There was also a paucity of documentary sources regarding mortar mixes 
and their use. Nevertheless, enough can be gleaned from a combination of the 
documentary sources which do exist, observations from structures surveyed and 
technical reference works to be able to make worthwhile comment on mortar.  
 
4.1 Binders 
One of the most important constituent parts of mortar is a binder. This is a material 
which binds together the aggregate within a mortar mix and, subsequently, the 
bricks themselves following setting. The mortar used for the majority of the 
brickwork considered in this thesis is likely to have had lime as a binder. It should be 
noted, however, that one example of the use of clay mortar was identified in survey 
work at Leetown (internal and external shuttering, 1860’s) and this may once have 
been a common practice in vernacular Scottish brickwork. Clay mortared brickwork 
is considered more extensively in chapter 14. 
Lime can be sub divided into what are termed hydraulic and non-hydraulic limes. 
Hydraulic limes are those which set in the presence of moisture as opposed to non-
hydraulic which harden by exposure to air. Non hydraulic lime is likely to have been 
used in some brickwork in Scotland. Indeed, Gibbons (2003 15) notes non-
hydraulic, fat lime putty as being commonly used in Scotland for brick. There is 
evidence to suggest that in 18th century Scotland a hot lime mix of non-hydraulic 
lime would have been employed for example at Dumfries House Garden Wall 
(1756). Only the groined vaulting at Fort George (1748) seems to show definite use 
of lime putty mortar for the fine, less exposed joints in the Points Battery area of the 
structure. Lime putty may also have been used in the laying of glazed bricks which 
had fine joints such as at the Victoria Toilets Rothesay (1899). Bricklayers putty, a 
mixture of fine white sand or marble dust and pure lime which had been slaked in a 
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large quantity of water, strained and allowed to stand until the consistency of thick 
cream was noted by Sutcliffe (1898 100) as commonly used with glazed bricks. It 
should be noted that there is a suggestion that a non-hydraulic mortar was used in 
the massive Port Dundas Chimney in 1860 as, when it suffered a “deflection” it was 
noted of the newly built section that the mortar was “so far from being hardened that 
it could be indented by a nail” (Macfarlane 1860 11). This strongly suggests a non-
hydraulic lime mortar was used rather than one with a hydraulic set which would 
have hardened far more quickly. Despite this, it is likely, particularly from the 19th 
century onwards, that for the vast majority of brickwork in Scotland, hydraulic lime 
would have been used.  
This can be seen in a specification for a building in Glasgow in 1832 which states 
that the lime should be “none other than...Aberuthven lime, Blue Lias lime, Arden 
lime or Lord Elgin’s lime from the firth of forth.”(Glasgow Bridge Trust 1832 24). Of 
these limes all but Blue Lias are from Scotland, and all were hydraulic. A similar 
example can be seen in the specification for the mortar for the brickwork in a 19th 
century Glasgow building which stated that the lime should come “from Netherwood, 
Campsie or Kilbride quarries.”(Cleland 1810 28) all of which supplied lime with a 
hydraulic set (Rivington 1905 vol.2 344). When the chimney at the Edinburgh Gas 
Works was being constructed in 1847 the lime was specified to be from 
Burdiehouse which had a hydraulic set (Buchanan 1847 85). The lime mortar for the 
brickwork at the Glasgow City Chambers was to be formed of Arden Lime (Glasgow 
1885 11).  Arden Lime works was located at Nitshill near Giffnock and produced 
eminently hydraulic lime which had many of the characteristics of Roman cement 
(Convention of Royal Burghs 1935 57). Likewise, the lime for the brickwork at a 
Dundee warehouse built in 1896 was to be “of the best Fifeshire lime” (Cunningham 
1896) strongly suggesting the lime would have come from the Charlestown Works. 
It can thus be shown from the limited number of examples for which evidence 
exists, that hydraulic lime was favoured for brickwork in 19th century Scottish craft 
practice. 
In 1824 a new type of binder became available to Scottish bricklayers, Ordinary 
Portland Cement. Although natural cements were available prior to this, it was with 
the development of OPC that cement became available on a wide scale. There 
were those who felt it inappropriate for use with brickwork, Pasley (1826 204) 
stating that “I have observed several thin walls... built with common mortar, but 
pointed with cement, that a great number of bricks have become defaced from this 
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cause.” This is an effect which would be recognised by conservation professionals 
today.     
Despite these objections, there is no doubt that OPC would have been used in 
Scotland during the 19th century. This was often specified for specific vulnerable 
parts of buildings with lime mortar used elsewhere. For example, at Glasgow City 
Chambers lime mortar was to be used for the majority of the brickwork with the 
exception of exposed areas such as parapets and above cornices where OPC was 
to be used (Glasgow 1885 11).  Gourlay recommended it particularly for internal 
partitions “4 ½ inch walls should be built with cement mortar. These walls are built 
so rapidly, often so very roughly, and with such thick joints, that cement mortar is 
necessary to provide the required strength and stability. Cement mortar is stronger 
than lime mortar, and sets much more quickly.” (Gourlay 1903 2).  
Scottish practice would seem to conform to accepted craft practice in this regard, 
the use of “Portland cement mortar” was recommended by Sutcliffe for exposed 
areas such as bedding “sill bricks, plinths, string courses, copings and other 
projecting members, and the brickwork of parapets and chimney stacks.” (Sutcliffe 
1898 100). There is also evidence to suggest that by the later part of the 19th 
century OPC was being gauged with lime to form mortar. This can be seen in a 
specification for brickwork at Whitecraigs Steading in the Borders which noted 
payment for “1 barrel of Portland cement used among mortar” (London 1878). The 
extent to which Portland Cement would have been used in Scotland for anything 
other than specialist purposes must certainly be doubted when the price is 
considered, however. In a price list produced just after the period under 
consideration here “Lime Shell (non-hydraulic)” was 12s a ton, “Arden Lime 
(hydraulic)” was 22s 6d per ton and Portland Cement 55s per ton (Airdrie 1905). 
This supports in a Scottish context the view of Woodforde (1976 94) that OPC was 
“hardly on the market for general use until around 1900”. 
At the start of the 19th century various attempts were made to create new cement 
materials, the most successful being Parkers Cement also known as Roman 
Cement which was patented in 1796 and was made by mixing “1 part of clay and 2 
½ of chalk” (Cochrane 1824 92). Roman cement was originally imported into 
Scotland. As late as the 1850’s when local eminently hydraulic lime and OPC would 
have been available it was still being brought in to Glasgow from Spain, 46 tons 
being landed in 1854 (Connal 1858 36). An indigenous supply of Roman Cement 
became available to Scottish builders in the mid-1850’s and was marketed as 
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Calderwood Cement or East Kilbride Cement. The Calderwood Cement works was 
located near East Kilbride and operated from the mid-1850’s onwards (MacNair 
1908 248). No evidence for specific use of Roman Cement or other patent cements 
has been found in connection with Scottish brickwork in the course of this research 
and its application must be considered limited. Various other “patent” cements were 
developed in the 19th century, the only piece of evidence found in the course of this 
work for the use of these was at Nenthorn House where the mortar was to be 
formed of Keene’s cement, this to be tinted to match the bricks (Syme 1893). Again, 
from the available evidence presented here the use of such patent cements seems 
to have been limited in Scottish practice. Lime can therefore be said to be the 
principal binder used in Scottish brickwork with hydraulic lime favoured in the 19th 
century.  
 
4.2 Aggregate 
In order to form mortar, an aggregate is mixed with the binder described above 
along with sufficient water to make the mix workable and cohesive11. The most 
comprehensive reference to aggregates in the context of Scottish brickwork comes 
from Gourlay (1903 1) who noted the following as being acceptable:  “clean sharp 
sand, or grit, or with hard burnt clay or freestone, or hard burnt ashes commonly 
called clinkers or danders, all free from rubbish and without dust or earthy matter... 
ground to the consistency of sharp sand” (Gourlay 1903 1). Leaning (1909 54) 
noted similar qualities for sand and the possible use of ash as an aggregate: “Care 
must be taken that the sand is free from salt... it should be rejected if it contains 
loam. Sometimes where sand of a decent quality cannot be procured except from a 
long distance, engine ashes, usually from a railway depot are used in its place.” 
Another alternative to sand was “road drift”, this being pieces which were broken 
from a road's surface12. It was recommended that “whatever variety of sand is 
employed in the composition of mortar or cements it should be of a hard gritty and 
granular nature; angular and having a polished surface, should be of nearly uniform 
size, and perfectly freed by ample washings (in clean water), and screenings from 
                                                          
11 When considering water for use in mortars it was noted that “it must in all cases be fresh, and 
obtained from a river, pond, spring, well, brook, or any running water course but never from any 
stagnant pond or pool” (Austin 1862 23) this being due to the organic material which may build up in 
such water. 
12 This was defined as being “the fractional particles of quartz, granite or other stones, broken off or 
detached by the abrasion, or attrition, of the traffic of the road”. It was felt that “this is yet a very fair 
substitute [to sand] and recommends itself upon the score of economy”. (Austin 1862 11). 
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all organic matter, alluvium, salts and other foreign and injurious substances.” 
(Austin 1862 11).  
Only three references to specific aggregate types for Scottish brickwork were found 
in the course of this research, all dating to the mid to late 19th century. When the 
chimney at the Edinburgh Gas Works was being constructed in 1847 it was 
specified that the aggregate should be sharp sand which had first been sifted of 
impurities (Buchanan 1847 85). At Glasgow City Chambers the aggregate was 
specified as being “Sand, to be clean and sharp from the river or pit and free from 
all impurities” (Glasgow 1885 11). Similarly, when a warehouse was being built at 
Dundee Docks in 1896 the aggregate was to be “clean, sharp, river Earn sand.” 
(Cunningham 1896). In the absence of more detailed knowledge it is impossible to 
draw any firm conclusions on aggregates for mortar in Scottish brickwork but 
sharp sand is certainly the most likely in the majority of cases.  
 
4.3 Ratios 
The ratio at which binder and aggregate were combined is likely to have varied 
considerably depending on the use to which mortar was being put, the quality and 
type of binder and the particular craftsperson involved.  
The earliest specification for mortar in brickwork considered in this thesis comes 
from Moxon (1703 258) who specified “a load of sand being about 36 bushels being 
sufficient for an hundred of lime, being 25 bushels, or an hundred pecks” This works 
out roughly as a sharp sand to lime ratio of 7/5 or one part lime to one and a half of 
sand. By the end of the 19th century Gourlay (1903 1) recommended Scottish 
brickwork be laid in mortar “one of lime to three of the other material... The 
proportions should be measured out, say, in boxes”, a ratio which Burn (1871 427) 
also viewed as standard. A variation of this can be seen specified by Haskoll for 
engineered structures who noted that mortar shall be “made in the proportion of 2 
parts of fresh, well burnt... lime, to three parts of clean, sharp sand.” (Haskoll 1857 
153). When using the mortar as a grout the same ratio was specified, the only 
difference being the amount of water used (Haskoll 1857 153). 
In a Scottish context there are several references illustrative of the ratios used in 
mortar for brickwork. At Glasgow City Chambers a ratio of two parts sand to one 
part lime was specified for the brickwork (Glasgow 1885 11). The same ratio was 
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also specified where OPC was being used as the binder in this building. One 
Glasgow builder heavily involved in the construction of tenements in the 1860’s 
noted “For best quality work three parts of sand to one of Muirkirk Lime was 
reckoned the best mortar, though for average work four or five parts of sand could 
be used (Hume Undated 4). Five parts of sand to one of lime is likely to have been 
for internal work. This was at odds with a specification in a technical reference work 
produced at the start of the 20th century which stated that three parts lime to one of 
sand was the weakest mix which should be accepted (Leaning 1909 54).  
 
4.4 Mixing 
Having assembled in the correct proportions the constituent parts of mortar in the 
form of binder, aggregate and water it was then necessary to thoroughly mix these. 
In most 18th century building work in Scotland this would have been achieved by 
hand although pug mills may have occasionally been used. In the 19th century the 
process of mixing mortar began to be aided more extensively by mechanical means. 
This was described in 1826 by Pasley (243) who described “A mortar mill, working 
on a vertical axis turned by a horse. Two large vertical circular stones or iron wheels 
move round in a trough, which is in the form of a circular ring, and grind the mortar”. 
This is a description of what would commonly be termed a pan mill. He also 
describes the use of a pug mill similar to that used in brick making. It is unclear 
exactly when the use of such mechanical aids to mixing mortar became generally 
used in Scotland but it seems likely that when large buildings such as Houldsworth’s 
Mill (1804) in Glasgow began to be constructed of brick that mechanical methods of 
mixing mortar would have been used. Only two references to the use of such 
methods of mixing have been found in the course of this research. At the 
construction of the Edinburgh Gas Works Chimney in 1847 the mortar was to be 
mixed in a mill (Buchanan 1847 85). Likewise, the mortar for the brickwork at 
Glasgow City Chambers was to be mixed in a pug mill with “Not more to be mixed at 
one time than can be used, and none to remain on the boards, which must be 
cleaned before a fresh mixture is made thereon.” (Glasgow 1885 11). 
Mechanical methods of mixing mortar would certainly have been used where large 
civil engineering works such as the Inchbrayock Viaduct (1878) and Kippenross 
Tunnel (1848) were being built. Haskoll (1857 143) gives a detailed description of 
the use a large mortar mill in such circumstances: “After the component parts have 
been mixed by hand... the mass is to be passed through a properly constructed pug 
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mill, until the several parts are thoroughly incorporated with one another, after which 
the mortar is to be ground under edge stones, not less than one ton in weight, 
hooped with an iron rim... until the mortar has arrived at such a consistency as the 
engineer shall approve.” (Haskoll 1857 143). This is an interesting description as it 
indicates the mortar should be mixed by hand, in a pug mill and a pan mill, a time 
consuming process. 
 
4.5 Methods of Use 
There are several methods of using mortar to bind bricks into a wall. The most 
common is simply to use the mortar as a bedding material. A layer of mortar is 
spread on the upper face of the bricks in the course onto which a brick is to be laid, 
mortar also being applied to the side and rear of that brick where it will abut others 
in the same course. There can be a problem of joints not being fully filled following 
the laying of bricks and it was recommended that these be “flushed up”. Burn (1871 
421) certainly recommended this as being best practice noting “all the beds, returns 
and cross joints to be well flushed up with mortar for the entire size of the brick.”. 
The use of mortar as a bedding material as opposed to the other methods 
considered below is likely to have been by far the most common craft practice in 
Scotland in the period under consideration in this thesis.  
A second method of using mortar, and one which was commonly recommended for 
thick walls and civil engineering work, is grouting. This was defined by Hasluck 
(1905 22) as the practice of “pouring liquid mortar into the spaces that are not 
already filled.”. He cautioned that this practice should not be allowed at greater 
intervals than every fourth course, as the weight of the liquid would tend to force the 
face joints apart. There was certainly some use of grouting in Scotland in the 19th 
century. To quote from Glasgow City Chambers “all the joints to be thoroughly and 
well filled up with mortar or cement, and grouted with liquid every fourth course.” 
(Glasgow 1885 10). Likewise the Edinburgh Gas Works Chimney was to have “all 
vertical joints inside the wall grouted with thin lime” (Buchanan 1847 85).  
Shaw (1832 129) was an advocate of grouting using what may termed “hot lime 
grout”. He notes that “To saturate, or fill up a wall with mortar, is a practice which 
ought to be had recourse to in every case, where small stones or bricks admit of it. 
It consists in mixing fresh lime with water and pouring it, while hot, among the 
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masonry in the body of the wall.”. The extent to which this was practised in Scotland 
is unclear but is likely to be restricted to engineered structures. 
The use of hot mortar is noted by Partington in 1825 (363). He defines the practice 
as follows: “take of unslaked lime and of fine sand, in proportion of one part of the 
lime to three parts of the sand, as much as a labourer can well manage at once, and 
then adding water gradually, mix the whole well together with a trowel till it be 
reduced to consistence of mortar. Apply it immediately, while it is hot.” The use of 
hot mortar, whereby the quicklime was slaked together with the aggregate and the 
resulting mix used immediately to bed bricks is one which may have been used in 
Scotland for large engineered structures and garden walls, evidence for this can be 
seen at Dumfries House Garden Wall (1756) for example.  
A third way of using mortar comes in the form of “larrying”. This is defined by 
Hasluck (1905 22) as “spreading a thick layer of mortar over the last course and 
sliding the brick above it into position, thus squeezing some of the mortar along so 
that it will fill up the joint between it and the next” the drawbacks of larrying being 
considered “The mortar cannot be used so thick with this method, which it is not 
considered advisable to adopt on the best work.”. Again this may have been used in 
Scotland but little evidence can be found for such a use.  
 
4.6 Conclusion 
The influence which mortar had on the development of Scottish brick work is one 
which, given the limitations of evidence and analysis available, is hard to gauge. It 
will be shown in chapter 7 that Scottish craft practice favoured thicker joints than 
was recommended in the majority of technical reference works. The predominance 
of lime which had a hydraulic set as a binder in Scotland would have supported this 
practice, it being easier to create a thicker joint in faster setting hydraulic lime than 
had a non-hydraulic binder been used. Hydraulic lime may also have made it easier 
to work with more porous common bricks than if a pure lime mortar had been used 
which would have taken longer to harden allowing the porous brick to absorb more 
water and weakening the bond in the brickwork. Overall, therefore, mortar can be 
seen to have had some influence on the development of Scottish brickwork and it is 
certainly an important consideration in the examination of any masonry walling. 
However, without the ability to sample mortar, and considering the deficiency in 
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written sources, the comment which can be made in this thesis must be 
acknowledged to be limited to background only.  
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Section 2 
The Technical Development of Scottish Brickwork 
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Chapter 5 Brick size, shape and type 
The three principal characteristics of a brick can be defined as its size, shape and 
type. These are influenced by the date and method of manufacture and also the use 
to which the brick was being put. This section will consider each in turn before 
drawing some general conclusions regarding developments in Scottish bricks 
between 1700-1900. Although some limited reference will be made to written 
technical works and documentary sources, the vast majority of the information in 
this chapter comes from surveys of existing buildings, 178 of which have been used 
to evidence the conclusions drawn.  
 
5.1 Brick Size 
The size of the bricks used in Scotland is certainly something which can be seen to 
undergo considerable change in the period under consideration. It will be seen from 
table 5.1 that the average brick in the period 1700-1800 was length 213mm x 
breadth 91mm x height 58mm. This increased in the period 1800-1850 during which 
time the average size of bricks was 228mm x 114mm x 71mm meaning they were 
on average 15mm longer, 23mm broader and 13mm higher than those in the period 
1700-1800. The exact period in which this change took place in unclear. It may have 
been related to the move toward the production and use of extruded bricks in the 
1840's and 1850’s noted in chapter 3. Certainly the first recorded use of this type of 
brick in Hamilton in 1855 used bricks which were larger than earlier handmade 
bricks. In the period 1850 – 1900 Scottish bricks again increased slightly in size, the 
average dimensions in this period being 231mm length  x 110mm breadth x 78mm 
height meaning they were now 3mm longer and 7mm broader but 4mm less in 
height than the bricks used between 1800-1850. The size of bricks in Scotland can, 
therefore, be seen to undergo significant change in the overall period between 
1700-1900. The figures for this are contained in appendix 5 and summarised in 
chart 5.1 and tables 5.1 and 5.2 below. There is clear evidence here for a technical 
development within Scottish brickwork, the overall averages show bricks were 
consistently growing in size between 1700 and 1900.  The sample size on which the 
following analysis is based is 70 buildings in total spread over the period under 
consideration representing a robust range of buildings from which conclusions can 
be drawn.  
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Within these overall averages, however, it must be acknowledged that there are 
significant variations. Some bricks could be considerably longer than the average, 
those at Larbert Viaduct (1848) were 241mm in length, those at Stratton House, 
Montrose (1762) just 198mm. The bricks at Dumfries House Garden Wall (1756) 
were just 45mm in height; those at Hamilton Cloth Factory (1855) were 95mm in 
height. Despite these acknowledged variations which have emerged in survey work, 
the overall trend is clearly that reflected in chart 5.1.  
The extent to which the size of Scottish bricks differed from those used elsewhere, 
and thus how far Scotland developed distinct craft practices, can be discerned 
through a comparison of the measurements given in technical reference works and 
measurements taken in survey work. These are expressed in table 5.2 to allow ease 
of contrast with the figures recorded in this thesis. It can be seen that Scottish bricks 
of the 18th century were of slightly different dimensions to those used in England at 
that time. Lynch (1994 11) notes bricks of this period as being on average length 
203mm x breadth 76mm x height 63mm meaning Scottish bricks were 10mm 
longer, 15mm broader but 5mm less in height than was common practice in 
England at that time. Both Sinclair (1814 297) and Pasley (1826 2) suggest that 
bricks in the period 1800-1850 were commonly made length 228mm x breadth 
114mm x height 63mm. The bricks used in Scotland throughout the first half of the 
19th century generally fit within this range for width and breadth but are on average 
8mm higher than either Sinclair or Pasley would suggest.  
In the period 1850-1900 it is suggested by Allen (1893 1) that bricks were 
manufactured length 228mm x breadth 118mm x height 63-88mm with Hasluck 
(1905 9) noting dimensions of length 223mm x breadth 109mm x height 68mm. A 
regional variation in thickness is noted by Lynch (1994 14), what is termed 
“Northern Gauge” bricks being of dimensions length 229mm x breadth 115mm but 
significantly 82mm in height as opposed to those used in the South of Britain which 
were 70mm in height. With Scottish bricks in this period being on average length 
231mm x breadth 110mm x height 78mm they clearly conform more closely to 
Northern Gauge than that used in the South of the country. Scottish bricks differed, 
however, in that they were slightly broader than both Allen and Lynch suggest by 
3mm and, more discernibly, they were narrower by 8mm in the case of the 
dimensions suggested by Allen and 4mm from than that suggested by Lynch.  
There are, therefore, throughout the period under consideration in this thesis, minor 
differences between the dimensions of bricks used in Scotland and those described 
112 
 
 
 
in technical reference works. Eighteenth century bricks were slightly longer and 
broader than those described in technical reference works, those from the first half 
of the 19th century slightly higher and later 19th century bricks broadly fitting what 
may be regarded as Northern Gauge. It should be noted that the differences in sizes 
recorded here are fairly small and although they can be considered a variation in 
craft practice, this should not be over emphasised and does not show a radical 
departure from orthodoxy. It is clear that a technical development within the size of 
bricks in Scotland took place and the evidence presented in this section certainly 
contributes to an understanding of that. As for evidence of distinct craft practices, 
the evidence for this is less definitive. 
 
Chart 5.1 The changes in size of the length, breadth and height of bricks in 
Scotland, 1700-1900. 
Date Range Buildings measured Length  Breadth Height  
1700-1800 8 213 91 58 
1800-1850 9 228 110 71 
1850-1900 56 231 110 78 
     
1850’s 6 231 109 78 
1860’s 5 230 107 78 
1870’s 12 231 113 79 
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1880’s 13 232 110 79 
1890’s 20 231 111 78 
Table 5.1 The size of bricks in Scotland recorded in different time periods showing 
the clear increases in size which took place between 1700-1900. 
Date Range Technical 
Reference Work 
Number of 
buildings 
measured 
Length of 
brick 
Width of 
brick 
Height of 
brick 
1700-1800  8 213 91 58 
 Lynch (1994 11)  229 114 51 
1800-1850  9 228 110 71 
 Sinclair (1814 
297) 
 228 114 63 
 Pasley (1826 2)  215-228 101-114 50-63 
1850-1900  56 231 110 78 
 Lynch (1994 14)  229 115 76 
 Lynch (1994 14) 
(Northern Gauge) 
 229 115 82 
1850’s  6 231 109 78 
1860’s  5 230 107 78 
1870’s  12 231 113 79 
1880’s  13 232 110 79 
1890’s  20 231 111 78 
 Allen (1893 1)  228 114 63-88 
 Hasluck (1905 9)  223  109 68 
Table 5.2 The sizes of Scottish bricks as juxtaposed with brick dimensions taken 
from technical reference works showing distinct Scottish practices. 
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5.2 Brick Type 
Having demonstrated the developments which took place in the size of brick used in 
Scotland between 1700 and 1900, it is now necessary to examine the types of 
bricks used. Formulating a typology of brick is something which is, in practice, a 
complex task. Scotland never developed the defined range of bricks which can be 
seen in England where they were classified as, say, Malms, Rubbers, Gaults etc.13 
In the absence of a readily available typology of brick in Scotland or another model 
which could be used as a basis, for the purpose of this research a slightly modified 
version of that shown in Jenkins (2014 15) has been used. This has resulted in a 
simple typology of six brick types based largely on the method of manufacture 
defined as follows: 
Brick Type Description Likely Date Range 
Handmade Bricks moulded by hand which will often 
be thinner than those made by machine 
and may be of more variable 
appearance in terms of shape and 
colour. 
1700-1900 
(especially  
1700-1850) 
Extruded facing Bricks which have been formed by 
extrusion which will often have 
characteristic marks where small 
inclusions have been dragged during the 
wire cutting process. Will not have a frog 
unless re-pressed but may have makers 
name pressed lightly on surface. 
1840-1900 
Pressed facing Bricks which have been formed by one 
of the various mechanical pressing 
processes described in chapter 3. Likely 
to be dense, smooth and uniform in 
appearance. 
1860-1900 
Common Bricks manufactured from colliery shale 1870-1900 
                                                          
13 Adams (1908 26-31) lists 20 different varieties of brick: Blue Staffords, Brindled, Dinas, Dust, 
Clinkers, Fareham Red, Firebricks, Gault, Glazed, Grey Stock, Grizzles, Machine made, Malms, 
Place, Pressed, Facings, Shippers, Stocks, Wire Cut, White Facing.  
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with a rough textured and variegated 
colour. Likely to have been 
manufactured using semi dry or similar 
process. 
Glazed Bricks which have had a glazed finish 
applied to their surface. 
1870-1900 
Engineering Dense, pressed bricks generally 
identified by their dark blue / black 
colouring.  
1860-1900 
Table 5.3 Brick types, their definition and probable date range in Scottish practice. 
With regard to this classification of bricks there are some anomalies which must be 
acknowledged before proceeding further. Firstly, it was decided that, unless the 
bricks used in a building could be observed and positively classified, they would not 
be included in the proceeding analysis. Therefore, whilst it would be reasonable to 
conclude that all buildings pre 1840 were built of handmade bricks, unless this was 
confirmed during survey work they were not included in the analysis. Likewise, 
whilst it is reasonable to assume that many of the engineered structures would have 
been constructed of engineering brick, unless this was confirmed during site visits, 
again these were not included in the data which has produced the subsequent 
analysis. The total sample size on which this section is based is 178 representing 
an extensive body of evidence for developments within the type of brick used in 
Scotland. 
This has undoubtedly skewed the results of the analysis and it would be reasonable 
to conclude that there are more handmade and engineering bricks used than the 
following figures would suggest. A further factor which must be borne in mind when 
considering the types of bricks used in Scotland in the period under consideration is 
that, whilst there appears to be many more buildings constructed of pressed facing 
bricks than common bricks, this is certainly influenced by the fact that, as such 
bricks were used on higher quality buildings they are more likely to have survived to 
the present day than lower quality buildings built of common brick. This means that 
the predominance of pressed facing bricks is likely not to have been as pronounced 
during the period of study than the proceeding figures will suggest. 
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With these caveats in mind there are, nevertheless, some strong and meaningful 
conclusions which can be drawn from the evidence presented here regarding brick 
type in Scotland. The relative figures for the number of bricks of each type identified 
in the course of this research are shown in table 5.4 and in graphic form in chart 5.2. 
 
Brick type Examples Identified 
Handmade 37 
Extruded Facing 45 
Pressed Facing 54 
Common 34 
Glazed 14 
Engineering 0 
Table 5.4 The numbers of each of the six classifications of bricks identified in the 
course of this research. 
 
Chart 5.2 The relative numbers of examples of brick type in graphic form. 
handmade
Extruded
Facing
Pressed
Facing
Common
Glazed
Engineering
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All 18th century bricks found in the course of this research, with the exception of 
those used in the Points Battery at Fort George (1748), can be classified as being 
fairly crudely moulded handmade bricks. Those at Fort George in areas such as the 
groined vaulting at the Points Battery are of considerably higher quality than the 
majority of bricks used elsewhere in the Fort. Furthermore, the bricks at Fort George 
were well graded after firing with the softer, less vitrified bricks used in areas where 
cutting was required and harder, well fired bricks where this was not the case. A 
similar practice can be seen in garden walls such as Megginch (1707), Dumfries 
House (1756) and the Pineapple (1761). In all three examples where areas have 
collapsed it can be seen that less vitrified bricks were used in the centre of the wall. 
Nicholson (1838 101) notes this practice in the mid-19th century writing “In places 
much exposed to the weather, the hardest and best bricks must be used and the 
softer reserved for indoor work or for situations less exposed.” Although all bricks 
prior to the mid-19th century can thus be said to fall into the handmade category, 
there was still a sophisticated understanding of the properties of bricks in Scottish 
practice. The bricks at Stanley Mill (1785) were of fairly uniform size and shape and 
were of reasonable quality. Those at Stratton House (1762), Flatfield Farm (1785), 
Megginch and the Pineapple were all fairly roughly hand moulded bricks. This can 
also be seen at the early 19th century Dairyman’s House, Dun, Angus (1800).  
Although for the purposes of this discussion these handmade bricks are being 
treated as a homogeneous group, in England considerable differentiations in brick 
type were made in the 18th century. For example Hodges (1748 1) lists four types of 
brick, red stock, grey stock, place bricks and cutting brick. Taylor (1787 14) lists 10 
types of brick in total, all of which were priced at a different rate.14. Scottish practice 
seems to be devoid of this variety and terminology. All references in documentary 
sources simply state “brick” to be used in the 18th century with the solitary exception 
of a specification for “water bricks” at Inveraray Castle considered in detail in 
chapter 14. The qualities of a good handmade brick in a Scottish context as 
described by Sinclair (1814 258) stated simply that they should “give out a sharp 
ringing sound when struck together” with no further differentiation in type.  
                                                          
14These are best marl stocks, second best, common marl, picked grey stocks, grey stocks, place 
bricks, paving bricks, red stocks, windsor bricks, rubbers red or grey 
 
118 
 
 
 
As discussed at length in chapter 3 it was not until the 1830’s that mechanical 
methods of manufacturing began to be developed and bricks of a type other than 
handmade became available. The earliest building which shows evidence of this 
development is the Hamilton Cloth Factory (1855) which is built with wire cut 
extruded facing bricks. The Bain Street Pipe Factory, Glasgow (1875) also has 
characteristics of wire cut bricks formed by extrusion. From examples of bricks 
collected in the course of this research it is clear that extrusion and wire cutting was 
practised extensively in the brick works of the East End of Glasgow. In total 45 
examples of buildings in which extruded facing bricks were used were identified in 
the course of this research. It is clearly of importance to brick building in Scotland 
from the mid-19th century and continued to be so until the end of the period studied.  
The second type of facing brick to be considered is pressed facing bricks. They are 
identifiable by homogeneity of colour, smooth texture on the face and sharp, well 
defined arrises. The earliest example identified in survey work was Hayford Mills, 
Cambusbarron in 1865. These bricks were manufactured by Allan and Mann of 
Rutherglen who were producing pressed facing bricks in the 1860’s and it seems 
that it was in this decade that such bricks began to be used in Scotland. In total 54 
examples of buildings which utilised these bricks have been identified in the course 
of this research making it the most common type used although the reasons why 
this may be skewed have already been discussed.  
Common bricks manufactured from colliery shale can be identified by their rough 
texture and variegated colour. As discussed in chapter 3 these bricks were often 
regarded as being inferior in quality and appearance. In total 34 examples of this 
type of brick were found in survey work all dating to the later part of the 19th century. 
The earliest example of this comes from Newtongrange in the 1870’s. Examples of 
the use of common brick can then be seen in workers housing as at Hawkhill Road 
Kincardine (1890's), the rear elevations of tenements as at 76 Murray Place, Stirling 
(1886) and industrial buildings such as Rumford Works, London Road, Glasgow 
(1892). The manufacture of common brick and its impact has been discussed 
extensively in chapter 3 and the patterns identified there are reflected in the 
concentration of buildings surveyed in the 1880's and 1890's and also in central belt 
areas which saw the material manufactured in significant quantities. 
The use of glazed bricks is discussed in detail in chapter 14. In total ten examples of 
the use of glazed bricks were identified in buildings during the course of this 
research. Documentary sources also make reference to their use in the later part of 
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the 19th century. At Glasgow City Chambers for example, white enamelled bricks “of 
the best quality from an approved maker” were to be used at several points 
(Glasgow 1885 12). At Nenthorn House several walls were to be faced with “first 
quality glazed brick of Scottish manufacture, the lower portions to 4 feet high with 
dark tinted brick and the upper in white or ivory” (Syme 1893). With only 14 
examples in surveyed buildings and documentary sources glazed bricks can be 
seen to be relatively uncommon in brick building in Scotland.  
The use in Scotland of engineering bricks seems to have been very limited. No 
examples of “blue” engineering type bricks were found in the buildings studied as 
part of this research. Good quality pressed bricks seem to have been the standard 
used for engineered structures in Scotland. This can be seen most clearly at 
Inchbrayock Viaduct, Montrose (1878). As there is so little evidence for its use in 
Scotland it can be concluded that engineering brick was of minor significance in 
Scottish brick building practice.  
It should be noted that, within the buildings examined in survey work, a number 
used a combination of types of brick. This most commonly took place in the 
examples where glazed bricks were used. These were, on many occasions, used in 
conjunction with facing bricks. A similar pattern can be discerned where facing 
bricks and common bricks are used together as at 215 Causewayside Street, 
Edinburgh (1880’s) where extruded facing bricks are used on the front elevation 
with common bricks on the side and rear elevations as can also be seen at the 
Standard Oil Works, Admiral Street, Glasgow (1898). The tenement at King Street, 
Doune (1890’s) used pressed facing bricks around the openings with common 
bricks used for the main parts of the walling. 
As with the size of bricks used in Scotland, an analysis of brick type adds 
considerably to the overall understanding of the questions this thesis seeks to 
answer. Firstly, it is clear that Scotland never developed the range of brick types 
which could be found in England as described in technical reference works. This 
can be seen to reflect distinct craft practices in the use of brick and is also 
supportive of the view that, in Scotland, brick was a functional material. From 
documentary sources it can be seen that it was the properties of the brick rather 
than appearance which were uppermost in importance. This view may be somewhat 
challenged by the fact that the most common type of brick found was a pressed 
facing brick which undoubtedly had a finer appearance than common brick. With 
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this too, however, functionality is likely to have played a part as such bricks would 
have been stronger and more durable.  
A clear technical development in the different brick types used in Scotland can be 
seen from the evidence presented here. This aligns strongly with developments 
charted in detail in Chapter 3 when considering brick making. Handmade brick was 
used in the 18th and early 19th century with the Hamilton Cloth Factory (1855) 
representing the first example of the use of an extruded facing brick. This was 
followed some ten years later with the use of higher quality pressed facing bricks at 
Hayford Mill in 1865. Common bricks of colliery shale seem to have emerged in the 
1870’s with the earliest examples identified in the Newtongrange area of Mid 
Lothian. Lastly, glazed bricks were used in a minority of buildings in the closing 
decades of the 19th century. This development is summarised diagrammatically in 
chart 5.3. From this summary chart and the preceding analysis there is a clearly 
discernible technical development within the types of brick used in Scotland 
between 1700-1900.  
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 1707 Megginch Garden Wall - Handmade bricks used in Scotland, the use of 
which would be seen for the entire period under consideration. 
 1855 Hamilton Cloth Factory - Extruded Facing bricks used for the first time, 
such bricks were a result in advances in manufacturing  
 1857 Rosemount Building, Edinburgh – Polychromatic brick used for first 
time, a key part of the development of more decorative brickwork considered  
 1864 Baltic Works Chimney, Dundee- Special Bricks first used, again this is 
related to greater decorative considerations and advances in manufacturing.  
 1865 Hayford Mill - Pressed Facing bricks used for the first time, related to 
advances in manufacturing and also contributes to the use of brick in bolder 
ways out with the functional. 
 1870’s Newtongrange – Common bricks used for the first time as colliery 
shale is used as a raw material for brick making, can be seen to mark the 
beginning of a return to functionality in brickwork by the start of the 20th 
century. 
 1885 Glasgow City Chambers – Glazed bricks used for the first time, they 
are used both decoratively and functionally as considered in chapter 10. 
 
Chart 5.3 Time line of developments within the type of brick used in Scotland 
showing notable milestones and key themes related to specific buildings cited in this 
thesis. 
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Fig. 5.1 Handmade bricks at Flatfield Farmhouse, Perthshire (1785). 
 
Fig. 5.2 The under fired bricks used to form the core of this 18th century garden wall 
at Dumfries House (1756) can clearly be differentiated from the harder, well fired 
bricks forming the outer layer. 
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Fig. 5.3 The vaulting at Fort George (1747) demonstrates a sophisticated 
understanding of the properties of bricks as they came from the kiln. Here the softer, 
more orange coloured bricks are used in areas where cutting is required with the 
harder, darker bricks used in the centre of the vault. 
 
Fig. 5.4 Detail of brick vaulting, Fort George, showing the use of softer bricks where 
cutting was required. 
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Fig. 5.5 Two Ratcliffe Terrace, Edinburgh (1890’s) glazed bricks are used for the 
lower ten courses of the wall with facing bricks being used for the upper section. 
 
Fig. 5.6 The difference between the high quality facing bricks used on the front 
facade of this building and the common bricks used for the side elevation is clear, 
Standard Oil Works, Admiral Street, Glasgow (1898). 
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Fig. 5.7 The use of different brick types can lead to weaknesses in construction and 
only limited bonding of facades of different materials. 
 
Fig. 5.8 Tenement, King Street, Doune, showing the use of higher quality facing 
bricks around window reveals and in arches. 
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Fig. 5.9 The difference between the high quality facing brick and the lesser quality 
common brick side elevation is clearly discernible, 215 Causewayside Street, 
Edinburgh (1880’s). 
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5.3 Brick Shape 
Bricks in their standard form are rectangular prisms. However, there are always 
situations where bricks of a shape other than this are required. In all brickwork there 
is a requirement to cut closers or ¾ bats to maintain bond. Where arches are being 
built there is a need for bricks cut at an angle to allow the formation of skewbacks 
and, in all but rough arches, a need for bricks to be tapered to form voussoirs. There 
are also a great deal of other applications, both decorative and functional where 
bricks of a nonstandard shape are required.  
The two principal methods of forming bricks of a nonstandard shape are to cut a 
brick to the form required or to mould it to shape prior to firing.  A brick which is 
purposefully moulded into a shape which deviates from the standard rectangular 
prism is commonly referred to as a “special”. Both cut bricks and specials can be 
used decoratively and functionally and have been found used in Scotland 
throughout the period under consideration in this thesis. 
In the 18th century bricks of a shape other than that a rectangular prism were formed 
by cutting. Where closers or ¾ bats were required to maintain bond as was the case 
in all the brickwork examined in the course of this research, simple cuts would be 
made to bricks to form these. More complex cutting was required where features 
such as arches or vaults were to be formed. Although the arches used at Stratton 
House and Flatfield Farmhouse show evidence of cutting, this was of a fairly 
rudimentary nature. Only in the vaulting at Fort George (1748) and Dalquaran 
Castle (1782) can it be said that brick was cut to shape in a sophisticated manner in 
18th century Scottish brickwork.  
The tool which would have been used to cut bricks throughout the period under 
consideration in this thesis would have been the brick axe. This is a tool which has 
been researched and re-created very successfully by Lynch (2007 45, 207). It 
resembled a double ended bolster (the modern tool for cutting brick) with a blade 
width of around five inches. There are known to have been two styles of the tool, a 
smaller version which would have been in use in Scotland in the 17th and 18th 
centuries and a larger, heavier version in use by the 1820’s. In the context of the 
buildings examined in this thesis, therefore, those built prior to 1800 would have had 
bricks cut with the smaller axe, those after this date may have made use of the 
heavier axe. This is supported by technical reference works with Moxon (1703 245) 
describing the use of the smaller axe and Pasley (1823 241) instructing on the use 
of the larger type. 
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An alternative to cutting with the brick axe was described by Simms (1844 164) “A 
number of them were placed in a box... and then wedged or screwed up tight; they 
were then cut with a stone masons saw, working through a saw kirf in the opposite 
sides of the box at the required angle.” Given the prevalence of stone masonry in 
Scotland the likelihood of using stone saws in this manner is high although it must 
be acknowledged that no firm evidence for this has been found in the course of this 
research. 
Where bricks were being cut to form skewbacks these would be measured with a 
sliding bevel, the angle scribed onto the brick and the brick axe used to cut them to 
shape. Where arch voussoirs were being formed considerable time could be 
devoted to measuring these accurately and then making careful cuts to form close 
fitting joints. In the highest expression of the bricklayer’s craft, gauged brickwork, 
bricks would be cut and then rubbed to form very fine joints. However, there is no 
evidence for any use of gauged brickwork in Scotland at any time. Indeed, the only 
buildings which exhibit any sophistication in cutting brick to shape prior to the 
advent of mechanized methods of production are Fort George and the housing in 
Granton dating to the 1840’s. Here, the camber arches are cut with considerable 
skill, each voussoir clearly being measured and cut accurately. These examples are 
rare and the majority of bricks used in Scottish practice in the 18th and early 19th 
century were only roughly cut to the shape required.  
In the 19th century the use of bricks moulded into a pre formed shape began to be 
used. Pasley (1826 128) is the first technical author to discuss this, advising on the 
use of specially moulded coping and arch bricks. The evidence presented in this 
thesis strongly suggests that it was not until the 1860’s that special bricks began to 
be used in Scotland, the earliest example recorded being Hayford Mill, 
Cambusbarron (1865). The use of specials in buildings from that time onward can 
be seen to be extensive.  
In total 55 buildings which utilised specials have been recorded in the course of this 
research with 29 different types of special bricks having been identified (see 
appendix 7). Of these the most common were Single Splayed (16 examples), 
Moulded Convex (11 examples), Dogleg (14 examples) and Bullnose (10 examples) 
as shown in chart 5.4. With the exception of moulded convex, these are all bricks 
which could be used in both practical and decorative ways. Single Splayed bricks, 
for example, were found used functionally in uses as diverse as quoins, reveals, 
plinths and window sills. They were also used decoratively in some cases to form 
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voussoirs in arches, oculi and cornices. Dogleg bricks were solely used functionally 
to form obtuse quoins, tall chimneys and bay windows. Bullnose bricks were 
generally used functionally in a similar way to single splayed to round off quoins, 
reveals, plinths and window sills with decorative uses including arch voussoirs. 
Moulded Convex bricks were used solely for decorative purposes including arch 
voussoirs, cornices and string courses. 
 
Chart 5.4 Relative numbers of the ten most commonly used special bricks in 
Scotland. 
Of the other types of special bricks used some were purely decorative. This includes 
Double Splayed bricks used to form dog tooth courses, Bottle Nose bricks used to 
form decorative quoins, arches and cornices and Small Beaded bricks used to form 
decorative arch voussoirs. There were also a series of what may be termed Special 
Mouldings to use the term given by Adams (1908 100) of which ten different 
examples were found in survey work adding embellishment to brickwork as recoded 
at St Sophia’s Church, Galston (1885) and Templeton's Carpet Factory, Glasgow 
(1888) to name but two. Other specials were used for purely functional reasons. 
This includes Ventilation bricks such as were found at Glenmavis Main Street, 
Lanarkshire (1890’s) and Offset bricks used at 100 Main Street, Newtongrange 
(1872) in the brick chimney offset.  
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The extent to which Scottish practice in the use of specials differed from that 
elsewhere can be judged by a comparison of the evidence presented in this thesis 
and that contained in technical reference works15. Allen (1893 8-11) devotes 
considerable time to describing special bricks noting 27 different types in total. Of 
these, eleven have been identified as having been used in Scotland. Adams (1908 
99-100) notes 33 shapes of brick, ten of which were found in Scotland. These two 
reference works therefore illustrate just 21 of the 29 different special bricks identified 
in Scotland during survey work but list 39 which are not. In a specifically Scottish 
context Gourlay (1903 4, 9) only makes reference to the use of special bricks in 
three contexts, Bullnose bricks for window sills, Splayed bricks at the base of offsets 
and bricks “moulded to an ogee form” used in a cornice. ICS (12) also makes little 
reference to the use of specials, these being Bullnose bricks, Cant bricks (splayed), 
Arch bricks and Curved bricks for circular work. There is clearly a disconnect 
between the specials identified in survey work in Scottish brick buildings and those 
which are described in technical writing.  
This can partly be explained by a single brick making firm dominant in the 
production of special bricks in Scotland from the outset of their use in the 1860’s, 
Allan and Mann of Rutherglen. Of the 14 shapes of special bricks which they 
offered, examples of 11 were found in survey work. Significantly, of the five most 
common shapes of special brick identified in survey work, only Dogleg was not 
produced by the firm. The most striking example of the influence of Allan and Mann 
is in the popularity of the use of Moulded Convex bricks. No technical reference 
works make mention of this type, but in Scotland it can be seen to be the second 
most commonly used special.  
The use of specials in the latter half of the 19 th century in no way removed the 
need for cutting. In 1898 Macey (67) recommended knowledge of the cutting of 
brick to form “skew backs, cambers, birds’-mouths, squint quoins, ramps, splays, 
chamfers, chases”. Hasluck (1905 10) states that closers should be formed of 
                                                          
15 Care is required when undertaking such an analysis of special bricks as nomenclature of specials 
could be different depending on the source. To give some selected examples, the brick which Allan 
and Mann describes as “Bay Window 2 chamfers” is described as double splayed by Allen (1893). 
The brick which both Allan and Mann and Allen (1893) describe as “bullnose” is described by Adams 
(1908 100) as “quoin” and the brick termed small beaded by Allan and Mann is simply one of many 
“moulded bricks” by Adams (1908 99). 
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brick “split in two lengthways” which would appear to indicate the continued use 
of the large brick axe for this purpose. In all the buildings considered in this thesis 
brick would have been cut to form closers and ¾ bats, in the majority of cases 
skew backs for camber and segmental arches would have been cut and, in most 
cases, rough cutting would also have been performed in the creation of arch 
voussoirs.  
However, there is evidence suggesting that the cutting of brick was actively 
discouraged in some cases toward the end of the 19th century. At Glasgow City 
Chambers it was specified that where splay bricks were required for features such 
as skew backs these were to be “specially made to the splay and form required – 
headers and stretchers – no brick allowed to be cut for any such purpose” (Glasgow 
1885 11). The use of specials can certainly be seen to reduce the need to cut 
bricks, particularly dog leg and splayed bricks. This was further reduced by the 
production of pre manufactured arch bricks, examples of which can be seen in the 
arches at Hayford Mill, Cambusbarron (1865) and the Railway Stables, 174 Bell 
Street, Glasgow (1900).  
There is a clear and distinct technical development discernible in the formation of 
bricks out with the standard rectangular prism. Until the 1860’s bricks required to 
form features such as arches and vaulting were cut to shape, with the smaller or 
larger brick axe. The evidence presented here shows that this work was all of a 
fairly rudimentary fashion in Scotland, with the notable exceptions of Fort George 
and Granton. In the 1860’s special bricks, moulded to shape prior to firing, began to 
be used. The applications to which these bricks were put were many and varied and 
encompassed both decorative and functional uses. This development allowed a far 
greater variety of brick shapes to be used including many which were not part of 
Scottish brick building prior to the development of specials. One of the clearest 
examples of this is in the use of Dogleg bricks to form obtuse quoins. This will be 
discussed in greater detail in chapter 8. Prior to the advent of bricks pre-formed to 
the appropriate angle Scottish practice was devoid of any walls built to meet at 
angles other than 90 degrees. It was only following the development of the 
manufacture of special bricks that this became part of brick building in Scotland. 
Developments in the manufacture of brick out with the standard rectangular prism 
can also, therefore, be seen to influence the practice of brick building in Scotland.  
There is also significant evidence in the formation of bricks to shapes out with the 
standard to support the hypothesis that Scotland had its own distinct craft practices. 
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There never developed in Scotland a tradition of gauged, cut and rubbed brickwork. 
Indeed, Scottish craft practice seems to have favoured fairly rudimentary and rough 
cutting of bricks throughout the early part of the period here under consideration. 
When specially moulded bricks began to be used from the mid-19th century, 
Scotland also had practices which did not reflect those described in technical 
reference works. Although a number of specials identified in survey work are also 
discussed in such works, many were not and appear to be distinctly Scottish. This 
can most readily be demonstrated by the extensive use of Moulded Convex bricks 
in Scotland. It can be seen, therefore, that there was a difference in craft practices 
in Scotland in terms of the specials which were being used. It is impossible to say if 
specials were more popular in Scotland, but they were certainly a common 
embellishment in post 1860’s brickwork.  
The hypothesis advanced at the outset of this thesis that Scottish brickwork was 
purely functional is partly, if not wholly, supported by the evidence presented in this 
chapter regarding brick shape. The rough cutting of brick in the 18th and early 19th, 
century and the relatively simple shapes which were formed by this cutting certainly 
reflects a functionality in Scottish brickwork at this time. In the use of specials, a 
large number of these were used functionally such as Bullnose, Dogleg and Single 
Splayed, these being three of the four most common types of special found in 
survey work. However, a number of other specials including Moulded Convex, 
Double Splayed and the various decorative mouldings had no functional application 
and were exclusively used for decorative purposes. This undermines somewhat the 
hypothesis of functionality. It is therefore more reasonable to conclude from the 
evidence presented here that Scottish brickwork was commonly, but not exclusively, 
functional in its use of brick formed, either by cutting or moulding, to a shape other 
than a rectangular prism.   
This section has demonstrated, therefore, that in the use of brick out with a standard 
shape there was a clear technical development which occurred in the 1860’s when 
simple cutting of bricks began to be supplemented by bricks moulded to shape. This 
influenced the ways in which brick was used and also gave rise to practices specific 
to Scotland. The availability of special bricks certainly contributed to a confidence in 
brick building in Scotland from the 1860’s onwards which gave rise to the more 
extensive use of brick as the principal material in buildings. The view that Scottish 
brickwork was purely functional, whilst supported by the early evidence of the use of 
cutting, is, however, challenged by the use of decorative specials in this period. 
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Fig. 5.10 The use of the large brick axe to cut a brick to shape (copyright Gerard 
Lynch). 
 
Fig. 5.11 The use of the small brick axe to cut a brick to shape (copyright Gerard 
Lynch). 
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Fig. 5.12 The large and small brick axes (copyright Gerard Lynch). 
 
 
Fig. 5.13 The range of special bricks available from Allan and Mann, brick makers in 
Glasgow in the 1860's (Allan 1860’s) (Copyright Glasgow University). 
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Fig. 5.14 Double splayed brick used to form the dogtooth course at 100 Main Street 
Newtongrange (1873) note, also, large special used to form offset for chimney. 
 
Fig. 5.15 Dogleg bricks used to form bay window, The Square, Newtongrange 
(1895). 
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Fig. 5.16 Bullnose bricks at window reveals, 5th Street, Newtongrange (1875). 
 
Fig. 5.17 Single Splayed and Stop Splay bricks used at window openings, St 
Madoes Hall (1870’s). 
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Fig. 5.18 Arch bricks of various forms and moulded bricks, 11-13 Crichton Street 
Dundee, (1893). 
 
Fig. 5.19 Ventilation brick, Glenmavis High Street, Lanarkshire (1880’s). 
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Fig. 5.20 Small beaded bricks are used to form the oculi with moulded convex used 
to form the projecting semi circular arch above. The dentil course at cornice level is 
formed of double splayed bricks, Kinning Park Colour Works, Glasgow (1892).  
 
Fig. 5.21 Moulded convex bricks are used at several points in this impressive 
construction with a course of single splayed bricks also used in the arch. Double 
spalyed bricks are used to form the three dentil courses, Kinning Park Colour 
Works, Glasgow (1892). 
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Fig. 5.22 a combination of Single Splayed and Moulded Convex bricks are used to 
impressive effect at the doorway, Kinning Park Colour Works, Glasgow (1892). 
Single Splayed bricks are also used to form the window sills in this building. 
 
Fig. 5.23 Tradeston Street Paint Works (1896), Double Splayed bricks used for 
dentil course. 
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Fig. 5.24 Bottle Nose bricks and Special Moulded bricks at the entrance to St 
Sophia’s Church, Galston (1885). 
 
Fig. 5.25 Four varieties of moulded brick are used above the door opening at St 
Sophia’s Church, Galston (1885). 
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Fig. 5.26 Dogleg bricks are used to form the obtuse angle at this quoin, St Sophia’s 
Church, Galston (1885). 
 
Fig. 5.27 Moulded brick, Estate Housing, Crow Road Glasgow (1885). 
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Fig. 5.28 Single Splayed bricks by Allan and Mann at cornice level of Jordanhill 
Housing, Glasgow (1877). 
 
Fig. 5.29 Moulded Jamb bricks terminating in a Moulded Jamb Stop brick, 29 East 
Campbell Street, Glasgow (1875). 
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Fig. 5.30 Bottle Nose brick in arch with special moulding at base, Templeton’s 
Carpet Factory, Glasgow (1888). 
 
Fig. 5.31 Dogleg bricks used to form obtuse angle, Templeton’s Carpet Factory, 
Glasgow (1888). 
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Fig. 5.32 Special Moulded bricks of various types, for example in the formation of 
arches, in the smaller windows and at the apex of the ogee moulding above semi 
circular arch in larger windows, Templeton’s Carpet Factory, Glasgow (1888). 
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Fig. 5.33 Moulded Convex bricks used to form string course, 119-123 James Street, 
Glasgow (1890’s). 
 
Fig. 5.34 Bullnose bricks used at plinth, Dalmarnock Gas Works, Glasgow (1871). 
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Fig. 5.35 Bottle Nose bricks used in cornice and Small Beaded bricks in oculus, 58-
72 Tobago Street, Glasgow (1883). 
 
 
Fig. 5.36 Small Beaded bricks in arches, 58-72 Tobago Street, Glasgow (1883). 
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Fig. 5.37 Barrowfield Weaving Factory, French Street, Glasgow (1889), Small 
Beaded bricks used in segmental arch and Bottle Nose at cornice. 
 
Fig. 5.38 Moulded Convex in segmental arch, Rumford Works, 233 London Road, 
Glasgow (1892). 
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Fig. 5.39 Dogleg bricks at obtuse angled quoins Baltic Works Chimney, Dundee 
(1864). 
 
 
Fig. 5.40 Bullnose bricks in segmental arches, Kerse Mill, Stirling (1898). 
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Fig. 5.41 Two Ratcliffe Terrace, Edinburgh (1890’s) Bullnose bricks used at window 
sill. 
 
Fig. 5.42 Single Splayed bricks at reveals and in segmental arch, 47 Upper Gray 
Street, Edinburgh (1870’s). 
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Fig. 5.43 Single splayed bricks used at quoins and in camber arch over openings, 
62 Tryst Road, Stenhousemuir (1890’s). 
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Chapter 6 Bond 
This chapter examines what is termed bond in brickwork. It is defined in all technical 
reference works from Moxon (1703 257) onwards in broadly similar terms and is 
perhaps most succinctly said to be “the arrangement of the bricks so that the joints 
in one course are covered by bricks in the adjacent courses, and continuous vertical 
joints are avoided” (Adams 1906 59). It is defined by Allen (1893 12) as “the very 
essence of sound work… the bricks must break joint on the solid surface of a brick 
beneath… A straight vertical joint between two bricks exactly over a similar joint of 
the course below is exceedingly bad construction, and an unsound, weak piece of 
work.”. 
In the course of the 18th and 19th centuries, many different bond patterns emerged. 
These are defined by the relationship between “stretchers” and “headers”, a 
stretcher being a brick laid lengthwise along the face of a wall, a header being one 
laid crosswise with its end exposed on the external face of the wall (see fig. 6.1).  In 
order to bring about the breaking of vertical joints “closers” are employed. These are 
usually formed of a brick cut in half along its length (technically termed a “Queen 
Closer”) and are employed in alternate courses to ensure that the joints between 
brickwork in one course do not fall immediately above or below those adjacent (see 
fig.6.2). An alternative method of achieving the same goal without using closers is to 
use a ¾ brick bat at the start of each course, described more fully below.  
Having established, then, the general principals and terminology associated with 
bonding brickwork, this chapter will now proceed to discuss the bond patterns used 
in Scottish buildings and analyse developments which took place in the practice of 
bonding brickwork in Scotland. One hundred and fifty five buildings had their bond 
recorded in the course of this research, these ranging in date from 1707 (Megginch 
Garden Wall, Perthshire) to 1899 (Minard Village Hall, Argyll), are diverse in terms 
of building type including domestic, industrial, public and engineered structures and 
geographically cover all areas of Scotland. It can, therefore, be confidently asserted 
that the conclusions drawn in this chapter regarding the development of bond within 
Scottish brickwork are based on a large sample size and strong body of evidence 
and are as accurate as possible within the constraints of this thesis. The full list of 
buildings where bond has been recorded is contained in appendix 8. 
The most common bond pattern identified in 18th century Scotland can be defined 
as irregular bond. This can be seen to be the case at the three garden walls which 
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have been surveyed at Megginch (1707), the Pineapple (1761) and Dumfries House 
(1756). It is also employed at 18th century domestic structures such as Stratton 
House, Montrose (1762), the three 1770’s buildings in Canonbie, Dumfriesshire and 
Flatfield Farm House (1785).  In itself this is a significant point to note as it shows 
that knowledge of bonding in Scottish brickwork was certainly limited throughout the 
18th century. However, irregular bond could still exhibit the proper principals of 
bonding. Stratton House, whilst not following a recognised bond pattern, uses 
closers and headers where appropriate to ensure vertical joints are broken and the 
brickwork is, on the whole, properly bonded. The other 18th century examples 
including Flatfield and the garden walls at Megginch, the Pineapple and Dumfries 
House can also be seen to largely ensure vertical joints are broken between 
courses indicating a knowledge of the principals of bonding even if no defined 
pattern was used. 
Only two 18th century Scottish buildings can be said to have been built in a true 
bond, Fort George (1748) where both English and Flemish bond is used and 
Stanley Mill (1785) where Flemish bond is used throughout. The choice of these two 
bond patterns is not surprising when viewed in the context of 18th century technical 
reference works such as Moxon (1703 257) which only discuss these two bond 
patterns in detail. At Fort George (1748) both English and Flemish bond are 
employed, English in the rampart walls and Flemish in the walls associated with the 
various vaulted areas. English bond is formed of alternate courses either all of 
headers or all stretchers. To maintain bond it is noted that a closer is placed next 
but one to the end of the heading course or a ¾ brick is used to begin the stretching 
course (Allen 1893 59). The English bond at Fort George is of slightly rougher 
construction than the Flemish but is still properly bonded by the use of a ¾ brick in 
each stretching course. This is the earliest example of the use of the ¾ brick in 
place of a conventional closer in Scotland, a technique which would become a 
significant feature of Scottish brickwork in the 19th century.  
In other parts of Fort George, most notably the areas of vaulting beneath the Points 
Battery, Flemish bond is employed. Flemish bond is formed of alternating stretchers 
and headers in each course, bond being maintained by using a closer in alternate 
courses next to the quoin or end header. The Flemish bond at Fort George can be 
seen to be correctly bonded using closers. It is of discernibly higher quality than the 
areas built in English bond and, given the other differences in terms of joint widths 
and finishes (see chapter 7), it seems likely that a different group of bricklayers 
worked on each area of the Fort. Flemish bond is also used at the only other 18th 
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century building to use a discernible bond pattern, Stanley Mill, built in 1785. As with 
Fort George this is correctly bonded using closers adjacent to the end headers of 
each alternate course.  
It would, therefore, be reasonable to state of 18th century Scottish brickwork that 
true bond patterns were rare, only two examples being identified in the course of 
completing this thesis. Where true bonding was employed Flemish and English 
bond were used conforming to contemporary technical reference works. The most 
common bonding arrangement was what can be termed irregular. In all the 
examples of irregular bond, however, a working knowledge of the principals of 
bonding is exhibited, an attempt always being made to avoid straight vertical joints.  
The move toward greater use of true bond patterns, begun at Stanley in 1785, 
continued from the outset of the 19th century. As more brick buildings, and 
particularly brick industrial buildings influenced by similar structures in England 
began to be constructed, so true bond patterns became more established. This can 
be seen at Stanley where Graham of Fintry visited Cromford mill and the use of 
brick here may have been influential in the choice of the material at Stanley (Jones 
1986 28).However, whilst English practice may have influenced the greater use of 
bond patterns, Scottish practice can be seen at this time to diverge from that found 
south of the border as the early part of the 19th century saw the emergence of what 
is termed “Scottish bond”. This is defined by the Scottish technical writer Gourlay 
(1903 5) as “one course of headers to three, four or even five courses of 
stretchers.”. It should be noted that in English sources one course of headers to 
three of stretchers is often referred to as English Garden Wall Bond (Allen 1893 61, 
Hasluck 1905 23). As it is also termed Scottish Bond, particularly when four or five 
courses of stretchers are used, so it is classed in this thesis. The earliest building 
noted in this research to employ Scottish bond was Houldsworth’s Mill, Glasgow 
(1804) where three courses of stretchers were built between each header course. At 
Rutherglen Road Mill (1816), Glasgow, Scottish bond employing four stretcher 
courses to each header course was used. Domestic buildings around this time also 
saw the use of Scottish bond, the housing at Loom Street, Calton (1820’s) was built 
in Scottish bond, four stretcher courses between each heading course.  
These early uses of Scottish bond are significant as they began a trend for the use 
of this bond pattern which continued throughout the 19th century. The configuration 
chosen varies with three or four stretcher courses to every heading course being the 
most common in industrial buildings and three, four or five courses of stretchers 
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used in domestic structures. To give but a selection of examples from industrial 
buildings, three courses of stretchers to each heading course can be seen at 
Hayford Mill, Stirling (1860), the Sugar Warehouse, James Watt Dock, Greenock 
(1885) and the late 19th century Depot at 94 Milnpark Street, Glasgow (1895); four 
courses of stretchers to each of headers can be seen at the Pipe Factory, Bain 
Street, Glasgow (1875) and Glentana Mill, Alva, (1887). To take some illustrative 
examples from domestic buildings, three courses of stretchers between each 
heading course can be seen at Crow Road, Glasgow (1885); with five courses of 
stretchers to each header course used at East Weems Cottage (1865), Lugerwood 
Street, Newtongrange, (1875) and Tryst Road, Stenhousemuir (1890’s). It is worth 
noting that, such was the dominance of Scottish Bond within Scottish brickwork, that 
it can even be seen to be used in the construction of engineered structures where 
English bond may have been expected such as Butt of Lewis (1862) and Loch 
Indaal (1869) lighthouses where three courses of stretchers are used between 
heading courses and North Ronaldsay Lighthouse (1853) where four stretcher 
courses are laid between each of headers. There is no clear development within the 
use of three or four courses of stretchers between heading courses, both being 
equally spread over the course of the 19th century. The use of five courses of 
stretchers can be seen to develop in the latter half of the 19th century, East Weems 
Cottage (1865) being the first recorded example.  
The configuration of three courses of stretchers to each of headers was considered 
to be the strongest as noted by Gourlay (1903 5) when giving instructions on the 
use of Scottish bond: “The stretchers give great longitudinal strength but there 
should not be too many of them. Therefore the proportion of one course of headers 
to three of stretchers is undoubtedly stronger than bond patterns which see a 
greater number of stretcher courses.”. This may explain why the use of five courses 
of stretchers to each of headers emerged later and was almost exclusively used in 
buildings which are of only one or two storeys in height such as East Weems, 
Victoria Cottages Luthermuir(1880’s) and Errol Main Street (Adjacent Picture 
House) (1880’s). The only exception to this is Rosefield Mill, Dumfries (1886) which 
employs Scottish bond, five courses of stretchers between heading courses, in a 
building of two storeys.  
The reason for the popularity of Scottish bond would seem to be the relative speed 
with which it could be built and the consequent reduction in price, to quote Gourlay 
again “This bond can be much more quickly built than English bond and is therefore 
cheaper. Builders level every course where headers occur... The headers being 
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much fewer with Scottish bond than with English there is much less jointing to be 
done on the face of the wall.” (Gourlay 1903 5). The use of Scottish bond north of 
the border is alluded to in an English technical reference work, Allen (1893 16) 
notes “In Scotland some of the methods of bonding brickwork may differ from the 
ordinary method in use elsewhere”. He follows up his statement by cautioning his 
readers that “the Southern methods ought to prevail” showing scepticism amongst 
English writers to what was common practice in Scotland. This negative attitude 
toward Scottish bond explains why, despite its undoubted popularity in Scotland, the 
only technical reference work which gives any details of the method of its 
construction is Gourlay.  
Gourlay (1903 7) also notes “In Scottish work three quarter bats are often used 
instead of closers, especially if the wall be a back one.” The use of a ¾ bat in place 
of a header and closer is not without support in English practice, Pasley (1826 38) 
notes it as an alternative method of building in English bond which he considers 
“equally good, perhaps better, than the common method, but it is not so economical 
of materials”, this being due to the ¼ bats which are left unused. Rivington (1905 
15) makes a similar objection stating “the use of ¾ headers is wasteful”. Scottish 
practice does generally follow the advice to place the ¾ bats “at the extreme end of 
the wall, so as to form the quoin bricks of the stretching course” (Rivington 1905 
15). The use of a ¾ bat rather than half brick closers can be seen in a significant 
number of examples surveyed in the course of this research, although no definitive 
figures were gathered in survey work it can be estimated that at least half of the 
buildings surveyed employed the ¾ brick. This, along with the far more common use 
of Scottish bond, can be seen to be two demonstrable ways in which Scottish 
brickwork developed craft practices different from those reflected in predominantly 
English technical reference works. 
Despite the undoubted dominance of Scottish bond, it would be wrong to conclude 
that no other bond pattern was used in 19th century Scotland. Flemish bond is used 
in a small number of 19th century buildings examined. In total 10 examples of 
Flemish bond brickwork were recorded. This can be seen, for example, at the 
housing in Railway Terrace, Brora (1879), the tenement at Troqueer Street, 
Dumfries (1880’s), the village halls at Minard, (1899) and St Madoes (1870’s), and 
the finest example of decorative brickwork in Scotland, Templeton’s Carpet Factory, 
Glasgow (1888). In all these cases bond is maintained through the use of closers.  
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English bond was used in only a small number of 19th century buildings, particularly 
in engineered structures. In total eight examples of English bond were recorded. 
These include Ruvaall Lighthouse, Islay (1857), Inchbrayock Viaduct, Montrose 
(1878) and Glasgow City Chambers (1885). What is surprising in this context is that 
even in engineered structures, English bond was used in a minority of examples. Of 
the bridges entirely constructed of brick examined in the course of this research four 
of the five for which bond could be identified used Scottish bond and in lighthouse 
construction again four of the five buildings where bond can be identified likewise 
used Scottish rather than English bond. This is a clear divergence from the 
instructions given in technical reference works, all of which recommend the use of 
English bond, for example Allen (1893 16) states English bond is “the simplest, best 
and strongest form of bond”, Burn (1870 146) recommended it as having “the 
greatest strength that can be obtained with rectangular bricks” and Rivington (1905 
16) notes it to be “the best bond for work generally”. With less than 10% of 
examples of bond in Scotland being English, this is clearly advice which Scottish 
bricklayers comprehensively chose to disregard.  
That Flemish bond was more common than English is particularly surprising given it 
was oft criticised by writers on brickwork for its lack of strength compared to English 
bond, Nicholson (1838 98) believed that “the outer appearance is all that can be 
argued in favour of Flemish Bond”, Hasluck (1905 16)stated that “If English and 
Flemish bond be compared, it is found that the English bond gives more strength to 
the wall on account of the greater number of headers” and Burn (1870 147) stated 
that Flemish bond “is defective, however, in strength, particularly at the angles”. It 
would seem that these reservations were likewise disregarded by Scottish 
bricklayers given the relatively rare occurrence of English bond and the greater 
incidence of Flemish. It would be wrong, however, to conclude that Flemish bond 
was more popular due to Scotland’s historic links to the low countries as, despite its 
name, Flemish bond is not common in that part of the world, as noted by Brunskill 
(2009 52).  
In addition to the three main bond patterns recorded above, a small number of 
others were found in survey work of 19th century buildings. Several of these such as 
rat trap bond are associated with cavity walling and are therefore discussed in 
chapter 12. Two examples of header bond were found, this showing all bricks laid 
as headers, a half brick closer being used to maintain bond. The first of these is a 
small curved section of walling at the Wolfcraig Building, Dumbarton Road, Stirling 
(1897) and the second at the East Hamilton Street Bridge, Greenock (1885’s). 
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Header bond is noted by Pasley (1826 40) but is not regarded as being as strong as 
English bond and reserved mainly for use in curved walling. A solitary example of 
Monk bond was found used in the church at 53 Galston Road, Hurlford, Ayrshire 
(1856). This is a variation of Flemish bond but with two stretchers used between 
headers in each course, a mixture of half brick closers and ¾ bricks being used in 
this example to maintain bond. Irregular bond can also be seen to continue to be 
used in the 19th century especially at a vernacular level as can be seen at the 
Dairyman’s House, Dun (1800) and Luthermuir Main Street (1850’s) and in urban 
domestic buildings of lesser quality as at Green Street, Calton, Glasgow (1820’s).   
The overall figures for the use of different bond patterns in Scotland can be seen in 
table 6.1 and graphically in chart 6.1, below. These show that by far the most 
common bond within Scottish brickwork is Scottish bond in its various combinations 
of stretcher to heading courses. In total 95 buildings used Scottish bond of one form 
or another representing 70% of all solid brick walled buildings surveyed. Even when 
this bond is broken down to its different configurations, these are all, individually, 
more common than any other bond pattern. Of the other bond patterns used in 
Scottish brickwork Stretcher is the next most common with 17 examples (discussed 
more fully in chapter 12), irregular bond sees 12 recorded examples followed by 
Flemish with 10. English bond is relatively uncommon in Scotland with only 8 
recorded examples  
 
Chart 6.1 The relative occurrences of bond patterns in Scotland. 
Scottish
Flemish
English
Stretcher with
flemish
Rat Trap
Stretcher
Irregular
Header
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Bond Occurrences Percentage of  all buildings 
(rounded up or down to one 
decimal place) 
English 8 5.5% 
Flemish 10 6.5% 
Irregular 12 7.5% 
Monk 1 0.5% 
Rat trap 1 0.5% 
Header 2 1% 
Scottish (all) 96 62% 
Scottish 3/1 49 31.5% 
Scottish 4/1 27 17.5% 
Scottish 5/1 20 13% 
Stretcher 17 11% 
Stretcher  with Flemish / 
header courses 
9 5.5% 
Total buildings with 
bond recorded 156 
156 100% 
Table 6.1 The relative figures of usage of bond patterns in Scottish brickwork. 
Bond is a feature of Scottish brickwork which demonstrates a clearly discernible 
technical development. From a position in the 18th century when irregular bond was 
predominant, the early 19th century saw the more common use of recognisable 
bond patterns. Throughout the 19th century this became dominated by Scottish 
bond, a pattern absent from 18th century brickwork. The reason for this change is 
likely to have been Scottish craftspeople increasing in skills and knowledge and 
moving away from irregular bond patterns reflective of previous practices in rubble 
stone construction. As brick became more widely used with the development of both 
159 
 
 
 
industrialisation and urbanisation in the early 19th century so bond patterns became 
standardised and Scottish bond popularised. 
There is clear evidence, given the dominance of Scottish bond, with 70% of all solid 
walled brick structures surveyed employing this bond, that craft practice in Scotland 
diverged considerably from that described in technical reference works. Technical 
authors from Moxon onwards are dominated by instructions to build in English bond 
or, to a lesser extent, Flemish. Scotland from the outset of the 19th century chose to 
disregard this and build in Scottish bond. Here can be seen clear evidence for 
significant differences in craft practices in Scotland. This is further re-enforced when 
the use of the ¾ bat in place of a closer is considered.  
The reasons for the choice of Scottish bond were admirably summarised by Gourlay 
above, ease of construction and economy. Even in buildings which used brick for 
principal facades there was no desire to use any other bond, Scottish bond being 
favoured throughout. Given the wide variety of patterns available (Brunskill (2009 
87-92) notes 22 bond patterns) the use of only Scottish, Flemish and English bond, 
with isolated examples of Monk and Header bond shows a conservative approach 
to bonding within Scottish brickwork. There is evidence here to support the 
hypothesis advanced at the outset of this research that Scottish brickwork was used 
in a functional way. The dominance of Scottish bond certainly reflects this.  
Although isolated examples of other bonds may exist, given 154 buildings have had 
their bond noted, it can be fairly confidently asserted that this is an accurate 
description of brick bonding in Scotland between 1700-1900. Bond is a highly 
significant part of the overall development of brickwork in Scotland. There is a 
clearly discernible technical development from irregular to standardised bond 
patterns with Scottish bond becoming dominant in the 19th century. It is also 
possible to see a divergence in Scottish practice from that recommended in 
technical works, not only in the use of Scottish bond, but in the practice of using a ¾ 
bat in place of a closer to achieve bond. The overall development of bond in 
Scottish brickwork is summarised in chart 6.2. From an analysis of this it will be 
easily discerned that Scotland was always divergent in bonding patterns compared 
to that described in technical works. In 18th century Scotland this was most 
pronounced in a lack of definable bond patterns despite technical reference works 
providing advice on the formation of both Flemish and English bond. In the 19th 
century an analysis of the available evidence shows the use of Scottish bond to be 
dominant. Given it is not until 1903 that the practice of building in Scottish bond is 
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promoted in technical reference works this may, indeed, be considered a Scottish 
vernacular technique. Bond is crucial to a correct analytical understanding of how 
Scottish brickwork has developed and the differences inherent within Scottish craft 
practices. This picture of a distinctive character of Scottish brickwork will be seen to 
continue in the proceeding chapter when the thickness and profile of the joints 
between bricks is examined. 
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 1703 Moxon describes English and Flemish Bond, only three examples of 
which are found in 18th century Scotland demonstrating a divergence in craft 
practice between Scotland and England 
 1707 Megginch Garden wall built of irregular bond, this is the dominant bond 
in Scottish practice throughout the 18th century but is rarely used in the 19th.  
 1748 English and Flemish bond used at Fort George, the first recognized 
bonding arrangement in Scotland although one further example at Stanley 
Mil is found in 18th century Scotland. 
 1804 Scottish Bond 3/1 used for first time at Houldsworth’s Mill. This is the 
earliest use of Scottish bond which will become dominant in Scotland in the 
19th century showing further divergence in craft practices. 
 1816 Rutherglen Road Mill, Scottish Bond 4/1 used for first time, various 
configurations of Scottish bond are seen as the 19th century progresses.  
 1865 East Weems Cottage the first building to use Scottish Bond 5/1. 
 1870 Burn notes English bond as being the strongest, despite this only 5.5% 
of Scottish buildings used this bond, Scottish practice is always significantly 
different to that described in technical reference works. 
 1885 The first of only two recorded examples of header bond noted at East 
Hamilton Street Bridge. 
 1893 Allan Notes differences in bonding in Scotland but that these are 
inferior to English and Flemish bond, advice ignored by Scottish brick layers.  
 1903 Gourlay describes construction in Scottish bond in detail for the first 
time, this is the only technical reference work to cover the practice of building 
in Scottish bond indicating it was, to an extent, a Scottish vernacular 
tradition.  
 
Chart 6.2 Time line of developments within the bond of brickwork in Scotland 
showing notable milestones related to specific buildings cited in this thesis and 
references to technical authors on the subject. 
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Fig. 6.1 The stretchers and headers in a brick wall demonstrating the need for 
closers or ¾ bricks to break joint between courses, taken from Allen (1893 14). 
 
Fig. 6.2 Stretching and heading courses as well as closers used to break joint in a 
wall formed of English bond are shown in this image taken from Allen (1893 15). 
 
Fig. 6.3 Detail of irregular bond at Flatfield Farm House (1785), the joints are still 
broken showing an appreciation of correct bonding practices but no recognised 
bond pattern is used. 
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Fig. 6.4 Garden walls surveyed such as that shown here at the Pineapple (1761) 
were all built in irregular bond. 
 
Fig. 6.5 English bond at Fort George Rampart Wall (1748), this was the earliest 
example of a recognised bond pattern in Scottish brick construction. 
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Fig. 6.6 John Mackall’s House, Canonbie, Dumfriesshire (1774), one of three similar 
buildings all built using irregular bond. 
 
Fig. 6.7 Orthodox Flemish bond of alternating stretchers and headers in each 
course is employed throughout Stanley Mill (1785), this can be seen as representing 
a move away from irregular bond in the later 18th century to more recognised bond 
patterns in the 19th century.  
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Fig. 6.8 Queen closers are used adjacent to the quoin headers in alternate courses 
to maintain bond at Stanley Mill (1785). 
 
Fig. 6.9 Rutherglen Road Mill, Glasgow (1816), the first known use of Scottish bond 
in a 4/1 configuration. 
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Fig. 6.10 Housing in Loom Street, Calton, Glasgow dating to the 1820’s showing 
Scottish Bond 4/1 (Copyright SCRAN). 
 
Fig. 6.11 East Weems Cottage (1865), the first recorded use of Scottish bond 5/1. 
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Fig. 6.12 Hayford Mill, Stirlingshire, (1860) showing Scottish bond 3/1. 
 
Fig. 6.13 Butt of Lewis Lighthouse (1862), showing Scottish 3/1 used in an 
engineered structure. 
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A      B 
Fig. 6.14 (A) 19th century housing built in Flemish bond at Brora (1879) and (B) 
Flemish bond used in housing at Troqueer Street, Dumfries (1880’s). 
 
Fig. 6.15 Inchbrayock Viaduct, Montrose (1878), showing the use of English bond in 
an engineered structure. 
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A 
 
B    C 
Fig. 6.16 (A) Monk Bond at Galston Road Church, Hurlford (1856). In this example a 
combination of ¾ bricks as at (B) and closers as at (C) are used to maintain bond. 
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Fig. 6.17 Header bond used in a curved section of the Wolfcraig Building, 
Dumbarton Road, Stirling (1897). 
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Chapter 7 Gauge and Profile 
7.1 Gauge 
When bricks are laid in a wall, the mortar between each brick is known as the joint. 
The most common way of expressing the height of a joint in brickwork is not to 
consider each individually but, rather, the height to which four courses of bricks 
rise16. This is clearly intrinsically related to the size of the bricks being used and the 
development of joint height will, therefore, be considered within the context of the 
three principal periods in which brick sizes changed as considered in the previous 
chapter, beginning with the 18th century. The sample size on which the following 
analysis is based is again large, in total 67 buildings have had the height of four 
courses of brickwork measured.  
Eight examples of 18th century brickwork have been surveyed in order to ascertain 
the height of four courses of brickwork as summarised in table 7.1, below. The 
lowest height to which four courses of brickwork corresponded was at Dumfries 
House Garden Wall (1756) and Stratton House, Montrose (1762) where four 
courses of brickwork corresponded to just 9” in height, this being largely explained 
by the small size of bricks used. Three examples of eighteenth century brickwork 
which rose to 12” for four courses of brickwork were identified including the Kippen 
Dovecot (1780’s) and the Ramparts at Fort George (1747). With a further two 
examples of brickwork rising to 10” and one example at the Points Battery, Fort 
George (1747) seeing four courses of brickwork rise to 11 inches it can be 
discerned that the broad range of heights of four courses was between nine and 
twelve inches in eighteenth century Scotland. It can be seen from the only technical 
reference work of the 18th century to make reference to this that it was specified that 
“four courses of brick should not rise above 11 inches” (Surveyor 1787 2). With five 
of the eight examples discussed in this section being 11” or under this seems to be 
an instruction generally followed by Scottish craftspeople of the 18th century with the 
caveat that, in three cases, four courses of brickwork rose to 12” in height.   
 
 
 
                                                          
16 As this is normally specified in feet or inches for the purpose of the analysis in this chapter imperial 
units of measurement have been used, metric equivalents can be found in the table forming appendix 
9.  
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Height of four courses Occurrences 1700-1800 
9 2 
10 2 
11 1 
12 3 
Table 7.1 Summary of the heights of four courses of brickwork in eighteenth century 
Scotland. 
If the period 1800-1860 is considered it can be seen from the examples surveyed in 
the course of this research that by far the most common height for four courses of 
brickwork is 13”. This was identified in eight of the thirteen examples surveyed 
including the Alva Ice House (1830) and St Paul’s Church, Hurlford (1856). Single 
examples of four courses of brickwork rising to a height of 10”, 11”, 12” and 14” 
were all identified as was one example of four courses of brickwork rising to over 
16” in height at the Hamilton Cloth Factory (1855). This example may be regarded 
as somewhat of an aberration and being due to the large size of bricks used. 
Scottish craft practice was clearly dominated by the building of four courses of 
bricks to 13” in height in the period 1800-1860.  
Two technical authors from this period make comment on the size of joints in 
brickwork. Pasley notes in 1826 (232) four courses of brickwork will average 12” in 
height “in rough work”. There was a recommendation from Nicholson (1834 106) 
when dealing with thickness of joints that “the bed joints of brickwork should not be 
more in thickness than the size of the largest grains of sand. The usual allowance is 
3 inches for the brick and joint [again implying 12” for four courses]; but unless the 
bricks be thicker than they are in general, this allowance is too much”. It will be seen 
from these descriptions that Scottish practice in ten of the thirteen examples from 
this period saw brickwork rise at least one inch or more above the stipulated 12” in 
height recommended by Pasley and Nicholson.  
Height of four courses Occurrences 1800-1860 
10 1 
11 1 
12 1 
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13 8 
14 1 
15 0 
16 1 
Table 7.2 Summary of the heights of four courses of brickwork in the period 1800-
1860. 
If the period 1860-1900 is considered it can be seen that the practice recorded by 
technical authors between 1800-1860 to build four courses of brickwork to a height 
of 12 inches was almost obsolete in Scottish practice with only two examples 
identified in survey work out of a total of 46 rising to this height. The dominant 
practice in this period was to build four courses of brickwork to a height of 14” as 
seen in 21 examples, almost half of those surveyed, including Dalmarnock Gas 
Works (1871) and Hayford Mill, Cambusbarron (1865). A height of 13” for four 
courses of brickwork was identified at 13 examples including the Railway Stables, 
174 Bell Street, Glasgow (1900) and Dalmarnock Ironworks, Glasgow (1873). 
Finally, a significant minority of examples, ten in total, rose to a height of 15” such 
as at Kingston Engine Works, Glasgow (1873) and 10 Spittal Street, Stirling 
(1890’s).  
Height of four courses Occurrences between 1860-1900 
12 2 
13 13 
14 21 
15 10 
Table 7.3 Summary of the heights of four courses of brickwork in the period 1860-
1900. 
A number of technical reference works provide instruction on the height to which 
four courses of bricks should be built in this period. Christy (1882 17) described a 
joint of above a quarter inch as “coarse work”, giving a height of 12” for four courses 
of brickwork. Hasluck (1905 21) states that four courses of bricks should equal one 
foot in height with Scott Burn (1870 421) instructing brick layers to keep joints as 
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thin as possible. It will be seen from the figures listed above and summarised in 
table 7.3 that in the period 1860-1900 Scotland deviated significantly from the 
recommendation to build four courses to a maximum height of 12”, this was only 
recorded in two of 46 examples surveyed. As with the size of bricks considered in 
the previous chapter, Scottish craft practice seems to conform more closely to the 
definition of Northern Gauge brickwork described by Lynch (1994 14) who notes 
that brickwork in the north of England would have four vertical courses measuring 
13 ½ inches, to the south this would be only 12 inches. However, in 31 of the 46 
buildings surveyed, Scottish practice saw four courses of courses brickwork rise to 
14” or 15” in height, exceeding even Northern Gauge.  
This raises the question of whether there was, in fact, a Scottish gauge of brickwork 
which saw four courses of brickwork rise to between 14” and 15” in height. If 
recourse is made to a specifically Scottish technical reference work this theory is 
given credence, Gourlay (1903 2) notes that a 3/8 of an inch joint, when used in 
conjunction with a standard Glasgow brick “builds three to the foot in height” and a 
height of between 15” and 15 5/8” for four courses. This corresponds to the height 
of four courses of brickwork recorded in 10 of the examples surveyed in the course 
of this research, with a further 21 examples being 14” in height. It must be 
acknowledged, therefore, that there is a Scottish gauge of brickwork prevalent 
between 1860-1900. It should also be noted that, with only two exceptions, all the 
examples of Scottish brickwork surveyed in the course of this research in the period 
1860-1900 corresponded to either what can now be termed Scottish gauge or 
Northern gauge as defined by Lynch. This is in distinct contrast to the instructions 
given in technical reference works as discussed above. It should not be supposed 
that Scottish bricklayers were ignorant of this advice, Gourlay (1903 2) notes “really 
good bricks are so thin that there are 4 courses to every foot”, rather Scottish 
practice diverged from orthodoxy in this regard. In Scotland, therefore, the “gauging 
rod”, described by Hasluck (1905 21) as “a rod on which the courses are marked” 
and illustrated by both Lynch (1994 199) and Mitchel (1906 86), given the 
prevalence of heights of four courses of brickwork rising to 14” and 15”, would have 
been several inches longer and possibly with larger subdivisions than that used 
South of the Border.  
There is incontrovertible evidence in this section for distinct craft practices in 
Scotland. This can be seen from as early as the period 1800-1860 when four 
courses of brickwork was most commonly 13” in height, an inch more than that 
recommended in technical reference works. It is the period 1860-1900 which sees 
175 
 
 
 
the most significant deviation from instructions in such works, however. This sees 
Scottish practice strongly favour building four courses of brickwork to either 14” or 
15” in height. Whilst a significant number of examples conform to what is termed 
Northern Gauge, 67% of examples surveyed were above even this height. It seems 
clear, therefore, that Scotland developed craft practices different to those laid down 
in technical reference works and that a specifically Scottish gauge of brickwork 
emerged in the later part of the 19th century.  
There is also significant evidence for a technical development within Scottish 
brickwork in the period under consideration. Eighteenth century brickwork rose from 
between 9” to 12”, the period 1800-1860 was dominated by the practice of brickwork 
rising to 13”, with brickwork in all but two cases between 1860-1900 rising to 
between 13” and 15”. Whilst this can, to an extent, be attributed to increases in the 
height in bricks, there is still a clearly discernible trend to brickwork rising to a 
greater height in Scotland between 1800-1900. These developments, with specific 
buildings in which they are discernible, are summarised in chart 7.1. Finally, there is 
some support in the evidence presented here for the view that Scottish brickwork 
was functional in nature and that craft practices reflected this. With brickwork 
tending to have larger joints and rising to a greater height throughout the entirety of 
the period under consideration than would be the case where decorative, fine 
jointed brickwork was being constructed, there is clearly a trend toward functionality 
rather than ornamentation. Gauge can be seen, therefore, to be an important part in 
any overall consideration of the development of Scottish brickwork.   
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 1707 Megginch Garden Wall – 10 ½” 
 1762 Stratton House, Montrose – 9 ½” 
 1785 Flatfield Farmhouse, Perthshire – 10 ½” 
 1800 Dairyman’s House, Dun – 11 ½” 
 1826 New Lanark Mill 3 – 13” 
 1830 Alva Ice House, Clackmannanshire – 13” 
 1848 Larbert Viaduct – 13” 
 1850’s Luthermuir Main Street, Angus – 13 ¼” 
 1866 Gourock Rope Works, Port Glasgow – 14” 
 1875 Fifth Street, Newtongrange – 14 ¾” 
 1883 58-72 Tobago Street, Glasgow – 14 ½” 
 1890’s Sword Street Tenement, Glasgow – 15” 
 1899 Minard Hall, Argyll – 14 ¼” 
 
Chart 7.1 Time line of developments within the gauge of brickwork in Scotland 
showing notable milestones related to specific buildings cited in this thesis.  
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Fig. 7.1 Dumfries House Garden Wall (1756), four courses of brickwork rise to just 
9” in height, one of only two examples of this recorded. 
 
Fig. 7.2 Flatfield Farmhouse, Perthshire (1785) where four courses of brickwork rise 
to 10” in height. 
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Fig. 7.3 St Paul’s Church, Hurlford (1856), one of eight examples of brickwork in the 
period 1800-1860 which rose to 13” in height, by far the dominant practice in that 
time.  
 
Fig. 7.4 Hamilton Cloth Factory (1855) four courses of brickwork rose to over 16” in 
height, the only recorded example of this in the course of this research, the large 
size of bricks used accounting for much of the excess height.  
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Fig. 7.5 Glentana Mill, Alva (1887), one of a number of buildings to have brickwork 
rise to over 15” in height in the period 1860-1900. 
 
Fig. 7.6 Kinning Park Pumping Station, Glasgow (1900), four courses of brickwork 
rise to 13” in height in a reflection of the use of what Lynch terms Northern Gauge.  
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Fig. 7.7 Hayford Mill, Cambusbarron (1865), four courses of brickwork rise to 14” in 
height, the most common gauge used in the period 1860-1900 with 21 recorded 
examples. 
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7.2 Joint profiles 
Having laid a brick on a bed of mortar it is possible to apply a joint profile. This is a 
finish applied to a mortar joint either with a trowel or one of a variety of tools 
specifically designed for the purpose.  There are a wide range of these, Hasluck 
(1905 70) and Rivington (1905 68-69) both make reference to 12 different profiles of 
joint finish. The sample size for this chapter is smaller than those considered to 
date, only eight buildings having joint profiles noted in the course of the research. 
There was certainly an awareness of different joint profiles in Scotland by the end of 
the period here under consideration. Gourlay (1900 8) notes “flat joint jointed, 
Common struck joint, Weather struck joint, Masons V-joint, Struck joint, best and 
ordinary method and tuck pointing”. Despite this, survey work has shown a distinct 
lack of defined joint finishes in Scottish brickwork. Most joints seem to have been 
finished with a simple flat joint or flush finish. This is reflected in the specification for 
Glasgow City Chambers which instructed joints to be “neatly flush pointed” 
(Glasgow 1885 15). Where a joint profile was present it was, in all but one case, a 
ruled joint. Five examples of this were found in survey work with a solitary example 
of the use of a masons V joint also being recorded. Other evidence for joint profiles 
comes in the form of two documentary references to joints being keyed and one 
surviving example of coloured mortar.  
Of the five examples of ruled joint finishes two of these, Stanley Mill (1785) and Fort 
George (1748) date to the 18th century. The other three, Victoria Cottages, 
Luthermuir (1880’s), Glebe Street Refinery, Greenock (1865) and 104-118 
Tradeston Street, Glasgow (1896) all date to the latter 19th century. It should be 
noted of the ruling at Fort George that this only takes place in one section, the 
vaulting at the Points Battery, and not in the majority of the brickwork. The ruling of 
joints can, therefore, be seen to be a practice which, although rare, spanned the 
majority of the period here being examined.  
Little in the way of detail regarding the method of forming such a joint is given in 
technical reference works. Hasluck (1905 68) describes it as being obtained by 
“running either a jointer or trowel along a straight edge, so as to make a small 
indentation along the middle of the joint”. Whether a jointer or a trowel was used in 
the Scottish examples is unclear. Moxon (1703 247) shows a jointer in his plate of 
tools and it is therefore entirely possible that such a tool was used at Fort George 
and Stanley. Of the 19th century examples again a jointer was likely used at the 
Glasgow and Greenock buildings as the ruling is very fine. At Luthermuir the groove 
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is wider and, given the status of the building, it is probable that the trowel was used 
in this case.  
Only one other example of a joint finish was found in survey work in the form of a 
masons V joint surviving in a very small section of original mortar at the East 
Cottages, Lower Granton Road (1848). This finish was achieved by running a jointer 
along the mortar joint to create a raised profile. 
Limited evidence for joint finishes in Scotland can be found in documentary sources. 
The instructions to the builders of a warehouse in Dundee in 1896 stated that 
joints were to be “neatly keyed in” (Cunningham 1896). In the specification for 
Nenthorn House it was instructed that “As the building proceeds the joints to be 
raked out at least ½ an inch deep while the mortar is soft, and at completion of the 
work the whole surface to be well cleaned down and the joints neatly pointed with 
fine, well-wrought lime mortar, coloured and neatly key drawn” (Syme 1893). The 
keyed finish referred to in both these examples meant to finish the joint with a 
concave profile, this being achieved by running a jointer with the appropriate profile 
along the mortar joint.   
The use of a coloured pointing mortar referred to by Syme, above, is rare in Scottish 
practice. Only one example was found during survey work, at the Railway Stables, 
174 Bell Street, Glasgow (1900). Here a red mortar was used for pointing the joints. 
It is important to stress that the practice as described in the instructions for 
Nenthorn to rake out and re-point in the coloured mortar is pointing rather than 
jointing. The difference between the two techniques can be defined as follows: if the 
finish is applied to the bedding mortar as the work proceeds this is “jointing”; if the 
mortar joint is raked out after the wall is built and then filled up with a higher quality 
mortar, and then a finish applied, this is termed “pointing” (Hasluck 1905 68). With 
the exception of these two examples where coloured mortar was used to point 
brickwork no other evidence for pointing in Scottish practice has been found. The 
joints in Scottish brickwork would seem to be more commonly jointed than pointed, 
therefore. This should not necessarily be seen as a deficiency, however, Hasluck 
(1905 68) stated that “undoubtedly the best work is done by jointing.”  
The clearest conclusion to emerge from the evidence presented here is that, in the 
vast majority of cases, Scottish practice did not use a discernible joint profile for 
brickwork. This helps support the hypothesis that Scottish brickwork was essentially 
functional in nature devoid of some of some of the refinements which may be 
discerned from technical reference works. Where joint profiles do exist, the most 
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common is the ruled joint with five examples being found in survey work, with other 
evidence for the use of the masons V joint and a keyed joint finish. These examples 
spanned much of the period under consideration in this thesis and was an enduring 
part of Scottish craft practice although applied on a limited scale. The use of 
pointing as opposed to jointing is a practice which seems to have been little applied 
in Scotland from the evidence presented here. Joint profiles, therefore, make an 
important, if numerically small contribution to any consideration of the development 
of Scottish brickwork. 
Location Profile Date 
Stanley Mill Ruled 1785 
Glebe Sugar Refinery, Kerr 
Street, Greenock 
Ruled 1865 
Railway Stables, 174 Bell 
Street, Glasgow 
Coloured mortar 1900 
Fort George Ruled  1748 
Victoria Cottages, Main Street, 
Luthermuir 
Ruled 1880’s 
104-118 Tradeston Street, 
Glasgow 
Ruled 1896 
East Cottages, Lower Granton 
Road 
Masons V 1848 
Nenthorn House, Kelso, 
Roxburghshire 
Keyed and coloured 1893 
Table 7.4 Joint profiles identified in Scottish brickwork. 
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Fig. 7.8 Six joint profiles taken from Rivington (1905), only that marked “A” was 
found during survey work although “B” looks to be a mislabelled instruction for a 
ruled joint of which five examples were found.  
 
Fig. 7.9 A further six joint profiles taken from Rivington (1905), one example of “H” 
was found in survey work with two documentary references to “G” also being 
recorded. 
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Fig. 7.10 Joint finished with a Masons V profile, East Cottages, Lower Granton 
Road, Granton (1848).  
   
Fig. 7.11 Joints with a ruled joint finish, Fort George (1748). 
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Fig. 7.12 Ruled joint finish, Stanley Mill (1785). 
 
Fig. 7.13 Ruled joint finish at Victoria Cottages, Luthermuir (1880’s). 
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Fig. 7.14 Ruled joints in surviving section at 104-118 Tradeston Street, Glasgow 
(1896). 
 
Fig. 7.15 Ruled joints at Glebe Sugar Refinery, Kerr Street, Greenock (1865). 
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Fig. 7.16 Joints finished with coloured mortar, Railway Stables, 174 Bell Street, 
Glasgow (1900). 
 
Fig. 7.17 A ruled joint finish applied by Dr Gerard Lynch in a similar way to that 
which would have been practised in the examples cited in this chapter.  
 
 
 
 
 
189 
 
 
 
Chapter 8 Curved and Angled Brickwork  
8.1 Angled Brickwork 
Where a wall changes direction, as at a corner of a building, it is necessary to build 
brickwork at an angle to form what is termed the return of the wall. By far the most 
common angle at which brickwork is built and which has been found in survey work 
is a simple 90 degree right angle. This was the case in the overwhelming majority of 
examples found in survey work. Indeed, of the buildings surveyed in this thesis, only 
twelve had walls which met at an angle other than 90 degrees. This in itself is 
worthy of remark as it shows a distinct conservatism within Scottish brick building 
practice. The technique for forming a 90 degree angle in brickwork is described in 
several technical reference works and can be seen to be simple to achieve by 
reversing the bond of one course to achieve that of the next. For example, where 
English bond is used, at a right angle a stretching course becomes a heading 
course in turning the corner and continues on as such (Hasluck 1905 29). The 
relative simplicity of forming angles in brickwork of 90 degrees would seem, in large 
part, to explain why the construction of other angles is rare. This also explains the 
sample size discussed in this chapter of only 12 buildings, the total found in survey 
work for this research.  
The creation of walls in brickwork becomes more problematic where they meet at an 
angle either greater or less than 90 degrees. Although uncommon, several 
examples of this were found in survey work. In total eleven examples of obtuse 
angles, greater than 90 degrees were identified. These all dated to the latter half of 
the 19th century, the earliest being the Glebe Sugar Refinery, Kerr Street, Greenock 
and Hayford Mill, Stirling, both dating to 1865. This corresponds with the 
developments in brick making which allowed the production of special shaped bricks 
noted in Chapters 3 and 5. This is significant as, in every case in which such an 
angle was formed in Scottish brickwork, special bricks of the dogleg variety were 
used. These alternated to present a header or a stretcher in succeeding courses. 
This is clear evidence in support of the fourth hypothesis presented at the outset of 
this work, that the use of brick in Scotland was strongly influenced by methods and 
materials used in brick manufacture. Scottish bricklayers lacked either the skill or 
the inclination to build quoins at any angle other than 90 degrees prior to the 
availability of specials to fulfil this purpose. A similar situation can be seen when the 
solitary example of a return built at an angle less than 90 degrees, St Sophia’s 
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Church Galston (1885), is considered. Here special bricks known as “birdsmouths” 
are used to form an acute angle. 
This ubiquitous use of specials to form angles greater or less than 90 degrees is in 
no way reflected in technical reference works. Allen (1893 24-27) discusses 
constructing such features of cut brick with Hasluck (1905 58-62) describing at great 
length the method of setting out and bonding brickwork at various angles. It can be 
seen from Hasluck’s descriptions that such bonding involved considerable skill and 
effort in accurately cutting brick. The use of specials would clearly have saved 
considerable time and cost and this may be seen as the main reason why they were 
employed.  
There are two distinct conclusions which can be drawn from the evidence presented 
in this short section. The first is that Scottish practice was to avoid the use of angles 
other than 90 degrees in the majority of brickwork. Secondly, where such angles 
were formed, specials were always used. This evidence strongly supports the 
hypothesis set out at the outset of this research, that brick has been used in 
Scotland in a functional manner and building practices have reflected this. Building 
angles greater or less than 90 degrees involved greater care and skill than 90 
degree returns and this was clearly something which was avoided where possible 
for ease of construction. In the rare examples it was required the difficulty and 
expense of cutting brick to an accurate fit was avoided by using special bricks. 
Indeed, it was only with the production of such bricks that angles of this profile came 
to be used. The ubiquity of special bricks is clearly an area in which Scottish craft 
practice differed from that elsewhere, technical reference works gave extensive 
instruction in the accurate setting out of cut brick at angles. Finally, the use of 
special bricks to form angles out with 90 degrees, emerging as it does in the 1860's, 
clearly constitutes a technical development within Scottish brickwork, albeit one with 
limited applications. 
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Fig. 8.1 Two quoins built at an obtuse angle using Dogleg bricks, Glebe Street 
Sugar Refinery, Greenock (1865). 
 
Fig. 8.2 Quoins built of glazed dogleg bricks to form obtuse angled quoins, Rear of 3 
John Finnie Street, Kilmarnock (1880’s). 
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Fig. 8.3 Obtuse angle formed of dogleg bricks, Hayford Mill, Cambusbarron (1865). 
 
Fig. 8.4 Obtuse angle formed of dogleg bricks, Errol Station, Perthshire (1870’s). 
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Fig. 8.5 The solitary example of brickwork built at an acute angle, St Sophia’s, 
Galston (1885).  
 
Fig. 8.6 Brickwork built at an obtuse angle, St Sophia’s Galston (1885). 
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Fig. 8.7 Large Dogleg bricks uses at Templeton’s Carpet Factory, Glasgow (1888). 
 
Fig. 8.8 Dogleg bricks used at obtuse angle, Princes Dock Pumping Station, 
Glasgow (1894). 
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8.2 Curved Brickwork 
This section examines curved walls in structures other than tall chimneys and kilns 
which are discussed in chapter 17. In total 14 examples of curved brick walls were 
recorded in the course of this research making it a relatively uncommon feature of 
Scottish brickwork compared to straight walling. Ice houses can be seen to 
represent the earliest use of brick built to a curved profile, such as at Castle Huntly 
Ice House, constructed in 1692 (Urquhart 1960 247). One other example of curved 
brick walling constructed prior to the 19th century was noted, Newbattle Ice House 
(1790’s). This use continued in the 19th century in the curved walling forming the 
main chamber of Alva Ice House, Clackmannanshire (1830). 
From the early 19th century curved brick walls came to be used extensively in the 
construction of another distinctive form of structure, the stair tower. This practice 
would seem to begin in the 1820’s. Photographs of small tenements built in that 
decade in the Calton area of Glasgow show curved brick stair towers (figs. 8.11, 
8.12, 8.13). An early example of this was the tenement constructed at 37 Eglinton 
Street (1830’s), noted by Worsdall (1979 81) as a three storied tenement with an 
ashlar frontage and projecting brick stair towers. A similar example in an industrial 
context can be seen in the construction of large brick stair towers to the rear of the 
Spinning Works at St Vincent Street, Glasgow, built in the early 1830’s. An 
indication of the massive scale of these early stair towers can be gained from 
examining the rear elevation of 1-45 Abbotsford Place in Glasgow built in 1836. 
Following these early examples the use of curved brickwork to construct stair towers 
continued throughout the 19th century. This can be seen in the examples surveyed 
at the rear of Greenhead Works, Glasgow (1888) and in the brick stair tower at the 
rear of the stone built tenement at 7 Bruce Street, Dumbarton (1870’s). 
Early stair towers could be of exceedingly rough construction as can be seen in the 
example at Bridgegate, Glasgow (1820’s) shown in fig. 8.12. Here there is a very 
rough joint where the two halves of brickwork forming the curve of the tower meet, 
little attempt at good quality work being in evidence. The stair towers shown in figs. 
8.11, 8.12 and 8.13 dating from the 1820’s are built in an irregular bond, headers 
being used where the requirement to curve is at its greatest. The tower walls may 
be one brick thick but it is possible that these are merely snapped headers and the 
wall is a half brick thick. Later examples were more accurately set out and 
constructed. At Greenhead Works the stair tower is largely built of stretcher bond, a 
course of Flemish bond being inserted every 4th course. A similar technique was 
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used at 7 Bruce Street, Dumbarton with occasional courses of Flemish bond and 
headers, the majority of bricks being laid as stretchers. In this example, given the 
small radius of the curve, it is likely that special bricks were used.  
It was not until the latter part of the 19th century that Scottish bricklayers developed 
sufficient skill and confidence to incorporate curved walling into the main body of 
structures. This can first be seen at the Glebe Sugar Refinery, Greenock (1865), 
one wall of which is curved. A similar type of construction can be seen at Rosebank 
Distillery, Camelon (1890’s). Both of these are on a wide curve meaning that 
standard bricks are used and the bond employed in the main section of the building 
is continued in the curved section. 
Two of the most decorative Scottish brick buildings surveyed in the course of this 
research incorporate towers utilising curved brickwork, St Sophia’s Church, Galston 
(1885) and Templeton’s Carpet Factory, Glasgow (1888). At St Sophia’s a large 
circular tower sits atop the impressive attempt at replicating the Hagia Sophia in red 
Ayrshire brick. The bond used in the tower is somewhat irregular with header 
courses placed in some cases every second course and in others every fourth. 
Given the large radius of the tower it is likely that standard bricks were used in its 
construction. At Templeton’s a large projecting tower is built of curved brickwork. 
This is built using special bricks in the form of long, thin stretchers and elongated 
headers both slightly curved in form. Curved brickwork is also used in the formation 
of the projecting oriel window at the Bain Street Pipe Factory, Glasgow (1875). 
Specials are used in this example but for decorative purposes rather than to form 
the curve. The lower sections of this feature which may have necessitated the use 
of specially curved bricks are formed in stone following almost exactly advice given 
by Hasluck (1905 151) when describing the building of an oriel window in brick. 
In total 14 examples of brick walls built on a curve were identified in the course of 
this research. These uses spanned the entire period of study from Castle Huntly in 
the 17th century to Greenhead Works in the late 19th century. There was also a 
significant diversity in the structures in which curved brickwork was employed 
including ice houses, stair towers and oriel windows. Curved brickwork is therefore 
not restricted to one particular class of building or time period. 
There is a clear technical development evident in the use of curved brick walling in 
Scotland. Brick was first used to create specific features of buildings which were 
curved such as ice houses and stair towers. The reason for this was a functional 
and practical one. As Worsdall (1979 31) rightly comments when discussing the 
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choice of the material for tenement stair towers, “it is easier to build a circular 
structure in brick than in stone”. However, curved brickwork emerged in the mid-19th 
century to be used in much larger constructions, most notably the tower at St 
Sophia’s, Galston. Clearly the use of curved brickwork underwent a technical 
development to allow it to be used on a larger and more sophisticated scale.  
A technical development can also be seen in the practicalities of constructing 
curved brickwork. Early examples, most especially those at Calton could be of fairly 
rough construction, a situation which changed by the 1830’s when larger stair 
towers and other features were being constructed. There was a recognition that 
greater skill and care was required in the construction of curved brickwork as can be 
seen in the fact that it cost five shillings more per rod for curved rather than straight 
walls in the latter 18th century (Surveyor 1787 4). Adams (1906 67) notes the 
method of setting out a curved wall as follows: “The handiest way of setting out a 
curve of 100ft radius is to use a 100ft steel tape, and swing it on a peg at the 
centre.” Macey (1898 70) noted that “circular work under 25 ft. radius does not 
look well if built in ordinary stretcher and header work. If the radius be very small, 
the joints will be very large on the external curve, unless the bricks be cut to the 
radius.”. There is no evidence to show exactly how curved brickwork was 
constructed in Scotland but is likely that the trammel method noted by Adams 
would have been in general use. The roughness of the construction pictured in 
the early stair towers in the Calton would seem to indicate a lack of this or any 
other method of setting out curved work but this had disappeared by the time the 
towers at St Vincent Street and Abbotsford Place were built in the 1830’s. There 
was no great evidence of the cutting of brick to meet the radius of the curve as 
noted by Macey. It should be noted that, unlike angled brickwork, there is also no 
evidence for the widespread use of specials in the construction of curved brick 
walling, Templeton’s being the exception to this. In the majority of cases standard 
bricks were used. There is no evidence to suggest a significant divergence 
between Scottish and English craft practice, therefore, in the construction of 
curved brickwork. The conspicuous lack of a need for special shaped bricks also 
means there is no supporting evidence for the hypothesis that brick manufacture 
influenced this use of the material in clear contradistinction with the building of 
angled brick walls. 
Curved brickwork is once again problematic when the hypothesis that brickwork in 
Scotland was purely functional is considered. In the choice of the material for ice 
houses and stair towers this is certainly true. To build such features in rubble stone 
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would have been difficult, brick is, therefore, used in these cases for its specific 
functional properties. However, in the larger constructions such as St Sophia’s, 
Templeton’s and Bain Street curved brickwork is used decoratively. There is, 
therefore, not just a development in the scale of what was being constructed and its 
complexity but in the reasons for its use. Curved brick walls are a complex facet of 
the wider development and use of brickwork in Scotland which both supports and 
challenges the hypotheses set out at the outset of this research.  
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Fig. 8.9 Curved brick walling, Alva Ice House (1830). 
 
Fig. 8.10 Curved walling at Newbattle Ice House (1790’s) (Copyright RCAHMS). 
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Fig. 8.11 Stair tower in Sydney Street, Calton, Glasgow (1820's) (Copyright 
SCRAN). 
 
Fig. 8.12 Stair tower, Bridgegate, Calton (1820's), showing distinctly rough 
construction (Copyright SCRAN). 
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Fig. 8.13 Two unidentified stair towers in the Calton area of Glasgow dating to the 
first half of the 19th century (Copyright SCRAN). 
 
Fig. 8.14 A wide curve is present on one wall at Rosebank Distillery, Camelon, 
Stirlingshire (1890’s). 
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Fig. 8.15 Detail of curved brick walling, Rosebank Distillery, Camelon, Stirlingshire 
(1890’s). 
 
Fig. 8.16 Oriel window incorporating curved brickwork, Bain Street Pipe Factory, 
Glasgow (1875). 
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Fig. 8.17 Circular tower, St Sophia’s Church, Galston with wide curve (1885). 
 
Fig. 8.18 Curved walling built of special elongated and curved stretchers and 
headers, Templeton’s Carpet Factory, Glasgow (1888). 
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Fig. 8.19 Curved brickwork, Glebe Sugar Refinery, Kerr Street, Greenock (1865). 
 
Fig. 8.20 Stair towers, 7 Bruce Street, Dumbarton (1870’s). 
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Fig. 8.21 Spinning Mill, St Vincent Street, Glasgow (1830’s) showing curved brick 
stair towers (Copyright RCAHMS). 
 
Fig. 8.22 Stair tower formed of curved brickwork, Greenhead Works, Glasgow 
(1888). 
 
206 
 
 
 
 
Fig. 8.23 Stair towers, Abbotsford Place, Glasgow (1836). In total 15 of these were 
constructed along the entire rear elevaion of the building (Copyright RCAHMS). 
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Chapter 9 Reinforcement and Damp Proof Courses  
In the period under consideration a variety of methods of providing additional re-
inforcement to strengthen brickwork and to prevent dampness rising from the 
ground through its fabric were developed.  Difficulties emerge when attempts are 
made to identify the use of both re-inforcement and damp proof courses in survey 
work. As both are built into brickwork during construction they are hidden from view 
when the work is complete. The sample size used as an evidential basis for this 
chapter is therefore small, only five buildings in total. This chapter presents the 
limited evidence which has emerged in the course of this research and seeks to 
place these in the context of the wider development of Scottish brickwork.  
The earliest example of the use of a method of re-enforcing brickwork in Scotland 
comes from Stanley Mill (1785) where chain timbers were used during construction. 
The use of such re-inforcement is well documented by Pasley (1826 182) who 
describes chain timbers as being “those which are completely buried in the wall, so 
that no part of them is seen after the brickwork is raised to a higher level.” The 
reasons for using such timbers were to “bond brickwork together, and to prevent 
those partial settlements to which new brickwork is always liable.” (Pasley 1826 
182).  Chain timbers were thought preferable to bond timbers17 as “from their 
position incapable of being burned out and in the event of their rotting, a small 
groove not in any way injurious to stability is left in the centre of the wall.” (Pasley 
1826 182).  Pasley’s assertion would seem to be proved correct given that at 
Stanley rot had, indeed, taken place in the timbers with no ill effects to the masonry. 
It seems likely that such re-inforcement was used at Stanley to help increase the 
rate of construction allowing the mill to become operational sooner. This would have 
allowed the brickwork to rise more quickly as tensile strength was added to the 
newly constructed brickwork by the chain timbers.  
Further evidence related to re-inforcement comes from documentary sources 
regarding the building of Taymouth Castle (1820). This reflects the growing belief 
that timber was an unsuitable material to use as re-inforcement in brickwork. In a 
letter written in 1820 relating to the work at Taymouth Castle the architect is 
vociferous in his condemnation of bond or chain timbers noting, in particular, their 
vulnerability to fire and rot (Atkinson 1820). These problems were increasingly noted 
by the authors of technical reference works throughout the 19th century and are 
                                                          
17 Bond timbers differed from chain timbers in that the former were not entirely encased in masonry 
but had one face exposed on the internal masonry. 
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perhaps best summarised by Rivington (1905 77) who stated “they shrink, they rot 
and in case of fire they burn away”. Clearly by the 1820’s when Taymouth Castle 
was being built the view that timber was ill suited to re-enforcing brickwork was 
taking hold and it is likely that from this period onwards its use decreased.  
The deficiencies in timber as a reinforcing material led to a need for an alternative 
method to re-enforce brickwork. In 1825 Marc Brunel devised a new system for re-
enforcing brickwork using thin strips of iron in what became known as “hoop iron 
bond”. This was formed by inserting of lengths of iron longitudinally in every 4th or 5th 
course of brickwork and had the benefit over bond timbers of not posing the same 
level of risk in the event of fire or rot (Nicholson 1838 97). It was later noted that 
such hoop iron “should be well tarred and sanded [in the same fashion as 
prescribed for iron ties in cavity walling], one row being used to every half brick in 
thickness and every 2 or 3 feet in height of the brickwork, hooked at all joints and 
angles” (Fowler 1946 207). The iron used for such bonding was noted as “long thin 
strips of wrought iron 1 ½ inches wide by 1/16 of an inch thick” (ICS 1898 30). 
Only one confirmed example of hoop iron bond in Scotland was found during the 
course of this research, at Glasgow City Chambers (Young 1890 13). The detailed 
specification for this stated that it was to be employed as follows:  
 “Two tiers to basement floor. 
 Five tiers to the ground floor 
 Five tiers to the first floor. 
 Seven tiers to the second and third floors, inclusive of entablature and 
parapet.  
 In the main tower, from second floor, one tier in every three feet in height.” 
This followed the specification noted by Fowler above, in all cases it was to be 
“properly tarred and sanded and lapped at the ends, and turned up 9 inches and 
returned 9 inches into walls at openings, each tier to consist of a row for every brick 
in the thickness of the wall, and several tiers to break joints with each other.” 
(Glasgow 1885 12). The hoop iron re-inforcement used at Glasgow City Chambers 
seems, therefore, to have followed standard practice noted in technical reference 
works. 
With only two confirmed examples in survey work and one further documentary 
reference, any conclusions regarding the use of re-inforcement in Scottish brickwork 
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are clearly very limited. In these examples it can be seen that the practice in 
Scotland did follow wider developments in a move from timber re-inforcement to the 
use of hoop iron. This was a move which Scottish practitioners had been calling for 
as can be seen at Taymouth Castle in 1820 supporting the third of the hypotheses 
presented at the outset of this research, that Scottish brickwork underwent 
significant technical development in the years 1700 to 1900. The hypothesis that 
Scottish craft practice was distinct does not receive any great support from this, 
however, as it certainly appears that Scotland followed the practices reflected in 
technical reference works. 
As with re-inforcement, it is difficult when examining existing buildings to identify the 
presence of a damp proof course in a building. Only two examples were found in 
survey work with a further two examples identified from documentary sources. It is 
unclear exactly when damp proof courses began to be incorporated into brickwork. 
Brunskill (2009 241) in his summary of DPCs indicates the mid-19th century as 
marking the beginning of their use. Technical reference works would suggest an 
attempt at a DPC as early as 1837, this involving the use of courses of brick laid 
without mortar (Loudon 1837 40). Despite this early reference, the first evidence of 
the use of DPC’s in a Scottish context comes from 1860 supporting the view 
expressed by Brunskil above. This comes from advertisements by two Edinburgh 
companies in 1860. George Paterson and son, “asphalters” on South Clerk Street 
advertised “Asphalt spread on arches and foundation walls protects them from 
damp” (Slater 1860 95). A second company, Alexander Porteous, “Asphalter” on 
Leith Walk also offered his company’s services which “Affords a complete protection 
from damp… When spread on the foundation walls and under sleepers, thus 
isolating buildings from the damp soil, it adds immensely to the comfort and value of 
the property” (Slater 1860 138).  
The use of an asphalt DPC can be seen in practice at Glasgow City Chambers 
(1885). The specification for this building stated that “A damp proof course of 
asphalt is put to all walls and over the whole of the basement” (Young 1890 148). In 
the detailed specification for the work it was stated that the damp proof course was 
to be a ½ inch thick layer of Claridge’s Patent Asphalt, “to be laid down by the 
patentee’s own men or according to his instructions, obtained in writing or printed 
form, and strictly adhered to.” (Glasgow 1885 11). 
A similar specification can be seen for an Edinburgh tenement in 1886 where it was 
stated that “To prevent [rising damp] we lay a course of concrete, asphalt or 
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bitumen over the whole ground” (Gowans 1886 18). This closely corresponds to 
instructions given by Rivingtone writing in the early 20th century who recommended 
much the same practice: “It is a wise precaution to cover the whole surface of the 
ground under a dwelling with a layer of concrete or asphalt in order to prevent the 
damp and bad air out of the ground from rising into the building.” (Rivington 1905 
60). 
Two examples of DPC’s in brickwork were identified in survey work, in Church 
Street, Coatbridge and dating to the 1890’s. The first utilised a thick layer of slate as 
a DPC above the first two courses of brickwork (fig. 9.4). This uses thicker slate 
than would be used for roofing and may thus have been supplied specifically for the 
purpose. The second example employed a combination of DPC methods. A thin 
layer of asphalt has been laid above the third course of brickwork from the ground 
and then, in the course above, a layer of thin roofing slates bedded in mortar (fig. 
9.3).  
Damp proof courses should in no way be thought of as universal in Scottish 
brickwork in the later part of the 19th century. In a report on miners' housing 
published in the early 20th century it was noted of brick houses in Fauldhouse, West 
Lothian that “the absence of damp-proof course is evident, moisture in not a few 
cases exudes on the internal surface.” (Doonan 1918 3). Similar problems owing to 
a lack of damp proof courses can be seen to be noted at Woodmuir, West Calder 
where there was “moisture exuding from the inner surface... in the winter the frost 
can be rubbed off the internal surface of the walls” (Doonan 1918 3). The lack of a 
DPC in these buildings is less surprising when it is considered that in the latter half 
of the 19th century there was still a feeling amongst many that they were 
unnecessary. For example, Burn stated in 1871 that “the most effectual preventive 
of damp houses is the complete drainage of the site on which they stand; all other 
remedies are remedies but in name” (Burn 1871 149).  
As with reinforcement in brickwork, there is very limited evidence for the use of 
damp proof courses in Scottish buildings. Only the two surviving examples in 
Coatbridge were identified in survey work along with the references from Glasgow 
City Chambers and the Edinburgh Tenement drawn from documentary sources. 
Both the documentary examples called for a layer of asphalt to form a DPC with the 
surviving examples using courses of slate and, in one case, a layer of asphalt. The 
use of damp proof courses would certainly have been more widespread than this 
evidence suggests but would seem to be more limited than reference works such as 
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Adam (1905 70-72) would indicate. There is little in this evidence to support or 
challenge the hypotheses advanced at the outset of the research. The exception to 
this is to note that the introduction of DPC’s, the earliest evidence of which in a 
Scottish context comes from the 1860’s, is in itself part of the overall development of 
brick building in Scotland and that this broadly conforms to the pattern of 
development noted elsewhere by Brunskill.  
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Fig. 9.1 Chain timbers built into brickwork at Stanley Mill (1785). 
 
Fig. 9.2 Detail of chain timbers at Stanley Mill (1785) showing decay.  
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Fig. 9.3 Two materials used to form a DPC in Church Street, Coatbridge (1890’s), 
first a course of asphalt and, in the course above, a course of slate. 
 
Fig. 9.4 A thick course of slate forming a DPC in a second building in Church Street, 
Coatbridge (1890’s). 
 
 
214 
 
 
 
Chapter 10 Polychromatic and Glazed Brickwork 
10.1 Polychromatic Brickwork 
Polychromatic brickwork is that which deliberately employs bricks of different 
colours for decorative effect. Although its use did not emerge until the mid-19th 
century, following its introduction to Scotland the use of polychromatic brickwork can 
be seen to have become relatively common. In total during the course of this 
research 64 buildings which made use of such work in some way have been 
identified. It is, therefore, a significant part of craft practice in Scotland and this 
thesis will now proceed to examine various aspects of polychromatic brickwork from 
the large number of buildings recorded.  
Polychromatic brickwork in Scotland first began to be used the mid-19th century. It is 
noted in Stell (2003 512) that the earliest building built of polychrome bricks in 
Scotland dates to 1859. The research presented in this thesis can set that date back 
by two years to the construction of the Rosemount Building, Edinburgh in 1857. 
There is no evidence for any earlier uses, buildings examined in the course of this 
research dating to the 1840’s and early 1850’s such as Blackhall Factory, Paisley 
(1848) and Hamilton Cloth Factory (1855) are free from such embellishment. 
This date corresponds with evidence from documentary sources. Dobson (1850 20) 
noted that “ornamental bricks might be made of a variety of colours”. He noted 
further that this was little practised at the time (1850) but the “rising taste for 
polychromatic decoration” may make it worthwhile for brick makers to consider. 
Several essays were written at the start of the 1860’s on the subject of 
polychromatic brickwork. Notes on “The Introduction of Coloured Bricks in 
Elevations” were given in 1865 noting coloured bricks to be usually “of a lighter 
colour than the general wall face” and to be particularly effective when applied to 
quoins (Darbishire 1865 66-7). Godwin (1863 151) noted in 1863 that there was 
currently a fashion for “the coloured brick style (for which architects are running 
wild)”. 
There is certainly evidence for the increasing use of polychromatic brickwork in 
Scotland at the time these essays were being written. From a solitary example 
dating to the 1850’s, this increased to fourteen examples in the 1860’s. These 
include Blinshall Works, Dundee (1866) and Beltonford Housing 27 Edinburgh 
Road, Dunbar (1863). Fourteen examples of polychromatic brickwork from the 
1870's included Jordanhill Co-operative Housing, 1-23 Munro Place (1877), 
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Glasgow and Cottages, 34 / 100 Main Street Newtongrange (1872). The 1880's saw 
eighteen examples including 5-7 Clarence Street / Hood Street, Greenock, 58-72 
Tobago Street, Glasgow (1883) and Glentana Mill, West Stirling Street, Alva (1887). 
There is some evidence for the fashion for polychrome work beginning to wane from 
1890 onwards. Seventeen examples can be confirmed to date to this decade, 
including 104-118 Tradeston Street, Glasgow (1896) and Kerse Mill, Kerse Road, 
Stirling (1898). However, buildings such as Kinning Park Pumping Station, 100 
Seaward Street, Glasgow (1900), the Railway Stables, 174 Bell Street, Glasgow 
(1900) and the housing forming The Square, Newtongrange (1895), all built in the 
final decade of the 19th century are notably lacking in the use of such decoration. It 
would certainly be reasonable to conclude that the golden age of polychromatic 
brickwork in Scotland was the relatively short period of 30 years between 1860-
1890. 
The use of polychromatic brickwork is most commonly found in industrial buildings, 
39 of the 64 examples recorded in the course of this research were of this type. It 
was also commonly found used on domestic buildings with 17 examples of this 
being noted. This can be seen in both tenements such as at Stanley Street, 
Glasgow (1880’s) and 47 Upper Gray Street, Edinburgh (1870’s) and also in many 
examples of terraced housing, examples of which can be seen at 62 Tryst Road, 
Stenhousemuir, Hawkhill Road, Kincardine, Fife (1890's) and Lochend Road, 
Gartcosh, Lanarkshire (1870’s) with photographic evidence from Lanarkshire and 
Stirlingshire showing this to be a common feature in this class of building (figs. 10.7-
10.11). With only four examples of polychromatic work in public buildings such as 
the halls in St Madoes Perthshire (1870’s) and Minard, Argyllshire (1899) and four 
examples of its use on engineered structures as at the bridge at East Hamilton 
Street, Greenock (1885) it is clear from the evidence presented here that 
polychromatic brickwork was largely restricted to use in domestic and industrial 
buildings.   
Unlike other decorative features such as dogtooth courses which will be shown to 
be far more prevalent in the Glasgow locale than elsewhere, polychromatic 
brickwork can, truly, be seen to be used throughout the whole of Scotland. 
Examples have been recorded in Glasgow, Edinburgh, Dundee and Stirling as well 
as throughout the counties of Lanarkshire, Ayrshire, Renfrewshire, Angus, 
Perthshire and Argyll. It is important to note too that polychromatic brickwork saw 
applications in rural as well as urban settings. The isolated cottage near Usan, 
Angus (1860’s) and Victoria Cottages, Luthermuir (1880’s) being just two 
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unexpectedly remote sites at which its use was recorded in survey work. There are 
also some regional concentrations which should be noted in addition to the obvious 
example of Glasgow. Errol in Perthshire has an unusually high concentration of 
polychromatic brick buildings, this presumably being due the output of the local 
brickworks. There also seems to have been a fashion for polychromatic brickwork in 
Greenock between 1865-90 with four large industrial buildings and a bridge all being 
constructed in polychromatic brickwork in the town in this period18. Despite these 
undoubtedly interesting concentrations, polychromatic brickwork is clearly seen 
throughout Scotland from the 1860’s onwards. 
This may be ascribed to a better understanding of how the mineralogical 
composition affected the colour of the brick at the time. Dobson (1850 19) provided 
notes on this subject, noting that the presence of magnesia gave a yellow coloured 
brick and lime bringing about a change from red to brown to cream depending on 
the quantity present. In Scotland a number of manufacturers began to produce 
bricks of differing colours for use in polychromatic decoration in the 1860’s. One of 
the earliest and most significant was Allan and Mann of Rutherglen. Survey work 
has shown bricks produced by the firm were used not just in Glasgow at buildings 
such as Jordanhill Co-operative Housing (1877) but also further afield as at Hayford 
Mills, Cambusbarron (1865). Watson (1990 73) notes their bricks used extensively 
in Dundee at, for example, Blinshall Works (1866), the Baltic Works Chimney (1864) 
and Cox’s Stalk (1865). It is clear from the surviving plans of the brickworks of Allan 
and Mann that they used the railway to export their wares and this facility can be 
seen to strongly contribute to the spread and extensive use of polychromatic 
brickwork throughout Scotland. There is certainly evidence here to support the 
hypothesis that brick manufacture influenced the way in which brick was used in 
Scotland. 
Although Scottish practice was overwhelmingly to form polychromatic decoration in 
bricks lighter in colour to the main body of the brickwork, in three examples darker 
bricks were used for this purpose. At 104-118 Tradeston Street, Glasgow (1896) 
darker brick, black in colour, is used to pick out lozenge shapes at several points. At 
the Barrowfield Weaving Factory, 103-111 French Street, Glasgow (1889) black 
bricks are uses to form twin bands on the pilasters near the wall head. Lastly, at 
Cox's Stalk Dundee (1865) darker bricks were used to create contrast with white 
bricks at several points. Despite these interesting examples, of the 64 examples of 
                                                          
18 These are Glebe Sugar Refinery (1865), Sugar Warehouse, James Watt Dock (1885), East Hamilton 
Street Bridge (1885), 5-7 Clarence Street (1880’s) and Gourock Rope Works (1866). 
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polychromatic brickwork recorded in Scotland, 61 used lighter shades of cream or 
white to form decorative schemes and this was clearly overwhelmingly favoured in 
Scottish practice. 
Polychromatic brickwork can be seen in a variety of applications in Scottish brick 
buildings. The most common is in the formation of arches over windows which was 
recorded in 50 examples in the course of this research. Its use in forming reveals 
around windows and doors was also common with 48 examples, polychromatic 
work at the quoins of both buildings and pilasters was frequently seen with 37 
recorded examples. The triumvirate of arches, reveals and quoins was a 
combination which was extensively used. In total this was seen in 26 examples, just 
under half of all those recorded. To give three illustrative examples the Croftingea 
Print Works, Alexandria (1860’s), South Bank Road Errol (1880's)and Rosebank 
Distillery, Falkirk (1890’s) all employed polychromatic brickwork at arches, quoins 
and reveals.  
 
 
Chart 10.1 The principal uses of polychromatic brickwork in Scotland. 
Other common applications of polychromatic brickwork include the forming of string 
courses and oculi. Twenty examples of its use in the formation of string courses 
were recorded, most impressively 119-123 James Street, Glasgow (1890’s) which 
makes use of multiple string courses in lighter coloured brick to create a banded 
effect. Oculi were frequently formed of polychromatic brickwork, 13 examples in 
total were recorded including those at the Gourock Rope Works, Port Glasgow 
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(1860) and 58-72 Tobago Street, Glasgow (1883). Finally, polychromatic brickwork 
was used to form a number of other decorative patterns in 11 buildings recorded 
during this research. The most impressive of these is certainly Templeton’s Carpet 
Factory (1888) where a wide range of colours are used to form a pattern resembling 
the weave of a carpet on the front facade. At 34 / 100 Main Street Newtongrange 
(1872) lozenges were picked out in white brick on the gables of dormer windows, 
bond being disrupted in order to achieve this. At the Rosemount Building, Edinburgh 
(1857) diaper patterns are picked out using white header bricks. A rare but intricate 
variety of polychromatic brickwork is the formation of a Greek key pattern. This was 
found in three examples, Hayford Mills, Cambusbarron (1865), Cox’s Stalk, Dundee 
(1865) and the Kilbirnie Refuse Works, Glasgow (1882). The formation of this 
pattern involved a disruption to bond with straight joints being formed between 
courses on a number of occasions. To execute these patterns in brickwork would 
require considerable planning and skill on the part of the bricklayer to ensure it was 
maintained correctly throughout.  
There is little to suggest that the use of polychromatic brickwork in itself underwent 
any sort of technical development. What is incontrovertible, however, is that its use 
was a significant development in the use of brick in Scotland in its own right. From a 
solitary example in the 1850’s, polychromatic brickwork spread rapidly in terms of 
both the extent of its use and its geographical spread. With 64 examples noted in 
the course of this research it was, in the thirty year period between 1860-1890, a 
very common feature in Scottish brickwork. This is indicative of a confidence which 
infused Scottish brickwork and led to Scottish craftspeople using the material to 
significant decorative effect, something which had been lacking previously. Scottish 
brick makers both responded to and encouraged this, led by Allan and Mann who 
transported their polychromatic bricks throughout the country by rail. With the 
advent of the use of polychromatic brick the material broke free from the confines of 
being a cheaper and more easily manipulated alternative to rubble for features such 
as vaulting, fire proof flooring and curved walls which may be said to characterise 
the use of the material between 1700-1860. Polychromatic brickwork allowed the 
material to be used to make bold statements in industrial buildings, not just the 
obvious examples of Templeton’s and Cox’s Stalk but in buildings such as Bain 
Street Pipe Factory (1875) and Kinning Park Colour Works (1892). It was also used 
to add decorative treatment to even the humblest class of brick building, the miners' 
row. Although decorative and serving no true technical purpose, it is clear that the 
advent of polychromatic brickwork was a significant part of the overall technical 
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development of brickwork in Scotland between 1700-1900. It was with the advent of 
this that brick became commonly used, not only functionally, but also in bold and 
confident ways. Not only does this represent a significant advance in Scottish 
brickwork, it poses serious problems for the hypothesis advanced at the outset of 
this thesis that Scottish brickwork was dominated by functional considerations. 
Given the extensive use of polychromatic decoration this is a hypothesis which, 
despite a significant body of evidence to the contrary, begins to look somewhat 
misplaced in the period after 1860. Polychromatic embellishment is, therefore, an 
important part in any understanding of Scottish brickwork. 
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Fig. 10.1 Rosemount Building, Edinburgh (1857), the earliest example of 
polychromatic brickwork in Scotland. 
 
Fig. 10.2 Detail of polychromatic decoration at Rosemount Building, Edinburgh 
showing varying patterns of brickwork. 
 
 
 
221 
 
 
 
 
Fig. 10.3 Stanley Street Tenement, Glasgow (1880’s), an example of the use of 
polychromatic brickwork on a domestic structure (Copyright SCRAN). 
 
Fig. 10.4 Beltonford Housing, showing the use of polychromatic brickwork to imitate 
ashlar quoins and window jambs (1863) (Copyright SCRAN). 
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Fig. 10.5 Kelvindale Paper Mill Housing (1864), extensive use of polychromatic 
brickwork (Copyright RCAHMS). 
 
Fig. 10.6 Polychromatic brickwork, Estate Housing, 624-644 Crow Road, Glasgow 
(1885). 
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Fig. 10.7 Miners' row, Stirlingshire showing polychromatic brickwork used on the 
most humble of buildings (Copyright Stirling Council).  
 
Fig. 10.8 Miners' housing in Lanarkshire again showing the use of polychromatic 
decoration (Copyright SCRAN). 
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Fig. 10.9 Miners' row Penicuik showing polychromatic decoration (Copyright 
SCRAN). 
 
Fig. 10.10 Polychromatic brickwork on workers housing, Glenkinchie, East Lothian 
(1890’s) (copyright SCRAN). 
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Fig. 10.11 Miners' row, Fallin with polychromatic decoration at various points 
(copyright SCRAN). 
 
 
Fig. 10.12 Polychromatic decoration, Cottages, 34 / 100 Main Street Newtongrange 
(1872). 
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Fig. 10.13 Detail of polychromatic decoration, Cottages, 34 / 100 Main Street 
Newtongrange showing disruption to bond. 
 
Fig. 10.14 62 Tryst Road, Stenhousemuir, polychromatic brickwork at reveals and 
arches (1890’s). 
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Fig. 10.15 Polychromatic brickwork at quoins and reveals, Victoria Cottages, 
Luthermuir (1880’s). 
 
 
Fig. 10.16 Bands of darker brickwork, Barrowfield Weaving Factory, 103-111 French 
Street, Glasgow (1889). 
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Fig. 10.17 104-118 Tradeston Street, Glasgow, showing lozenges formed of darker 
bricks (1896). 
 
Fig. 10.18 Polychromatic arches, reveals, quoins, string courses and oculi, Kinning 
Park Colour Works, 73 Milnpark Street, Glasgow (1892), an intricate and bold 
statement in coloured brick on a small scale industrial building. 
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Fig. 10.19 Detail of polychromatic decoration, Kinning Park Colour Works, 73 
Milnpark Street, Glasgow. 
 
 
Fig. 10.20 Baltic Works Chimney, Dundee (1864) showing polychromatic brick 
bands. 
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Fig. 10.21 47 Upper Gray Street, Edinburgh (1870’s) showing various polychromatic 
embellishments. 
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A      B 
 
C      D 
Figs. 10.22 (a-d) Polychromatic brick is used extensively to embellish Cox’s Stalk, 
Dundee (1865) including the use of darker bricks and Greek Key decoration. 
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Fig. 10.23 Polychromatic arches, reveals, quoins, oculi and string course, Kerse 
Mill, Kerse Road, Stirling (1898).  
 
Fig. 10.24 Errol High Street (Adjacent Picture House) (1880's), showing 
polychromatic quoins, arches, reveals and string courses. 
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Fig. 10.25 Errol High Street (Cement Pointing) (1890's) showing polychromatic 
arches and reveals. 
 
Fig. 10.26 Errol High Street (Stone Dressing) (1880's) showing extensive 
polychromatic decoration. 
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Fig. 10.27 Polychromatic quoins and reveals, Church Lane, Errol (1890’s), 
polychromatic decoration to quoins and reveals. 
 
Fig. 10.28 Errol High Street (Picture House) (1890's) with polychromatic reveals, 
quoins, arches, string course and oculus. 
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Fig. 10.29 Polychromatic arches, oculus quoins and reveals, 58-72 Tobago Street, 
Glasgow (1883). 
 
Fig. 10.30 119-123 James Street, Glasgow (1890’s), showing arches, quoins, string 
courses and reveals in polychromatic brick. 
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Fig. 10.31 Glebe Sugar Refinery, Kerr Street, Greenock (1865) showing extensive 
use of polychromatic decoration at arches, quoins and reveals. 
 
Fig. 10.32 Extensive polychromatic decoration, quoins, reveals, arches and Greek 
key decoration, Hayford Mills, Kersebonny Road, Cambusbarron (1865). 
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Fig. 10.33 Greek key pattern showing disruption to bond, Hayford mills, 
Cambusbarron (1865). 
 
 
Fig. 10.34 A rare example of polychromatic brickwork used on an engineered 
structure, East Hamilton Street Bridge, Greenock (1885). 
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Fig. 10.35 Detail of polychromatic brick arches, reveals and string courses, 
Standard Oil Works, 54 Admiral Street, Glasgow (1898). 
 
 
Fig. 10.36 Polychromatic decoration, arches, reveals and quoins at Minard Hall, 
Argyll (1899). 
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Fig. 10.37 Blinshall Works, Dundee (1866) showing extensive use of polychromatic 
decoration (Copyright RCAHMS). 
 
Fig. 10.38 Kingston Grain Mill, Glasgow (1875) with extensive use of polychromatic 
brickwork at arches, quoins, reveals, oculi and string course (Copyright RCAHMS). 
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Fig. 10.39 55-59 Kilbirnie Street, Glasgow (1882) with Greek Key pattern 
polychromatic decoration (Copyright RCAHMS). 
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10.2 Glazed Brickwork 
In addition to using bricks of different colours, those which had been treated with a 
glaze during manufacture are also found in Scottish brickwork. This was a much 
less common feature than polychromatic decoration, being found in 14 buildings 
cited in this work. The sample size is therefore considerably smaller than that for 
polychromatic brickwork, glazed brickwork clearly being a less common 
embellishment than polychromatic decoration. Scotland was well known for 
producing glazed bricks in the 19th century, a technical source noting the South 
West of Scotland as being particularly significant in the production of such bricks 
(Allen 1893 6). A number of firms were certainly active in this area producing glazed 
bricks and allied products such as sanitary ware including Southook and J and M 
Craig of Kilmarnock who produced the bricks used at the Victorian Toilets, Rothesay 
(1899) (see fig. 10.51). The high regard in which Scottish glazed bricks were held is 
further shown in the instruction that those used at Nenthorn House in 1893 were to 
be of Scottish manufacture (Syme 1893). The evidence presented in this thesis 
strongly suggests that the use of glazed brick was a later development than 
polychromatic brickwork. The earliest structure recorded is the Glasgow City 
Chambers which dates to 1885, the majority of examples coming from the 1890’s.  
There are two principal ways in which glazed bricks were manufactured in the 19th 
century, salt glazed and enamelled. “Common” salt glazed bricks were pressed 
bricks which had salt thrown over them during firing, "best" salt glazed were dipped 
into a slip of fine clay before being salted and fired (ICS 1898 8). Only two examples 
of salt glazed bricks were found in survey work, at 2 Ratcliffe Terrace, Edinburgh 
(1890’s) and the Pend in Upper Craigs Street, Stirling (1891). Enamelled bricks 
were first fired and then dipped into a glaze before being fired a second time. 
Sometimes what was known as the wet dip process was used which omitted the 
preliminary firing. In effect these are bricks which have a porcelain face added. 
Sutcliffe (1898 97) considered them of inferior quality advising that “They are not 
greatly to be recommended for external use as the glaze may fly under stress of 
weather.”. Scottish practice did not follow this advice, however, enamelled bricks 
were by far the most common type of glazed bricks found in survey work, being 
used in nine out of eleven examples surveyed. 
The colour of such glazed bricks could be altered by admixture of ingredients to the 
glaze. Davis (1889 71) noted “Ornamental bricks are now made in many designs 
and of a great variety of colours, which are usually produced by the employment of 
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metallic oxides and sometimes ochreous metallic earths, oxides of lead, platinum, 
chromium and uranium are used for very fine colours” (Davis 1889 71). Evidence to 
support this in Scottish practice has been found during survey work. The finest 
example of this is certainly the front facade of the Templeton’s Carpet Factory, 
Glasgow Green (1888) which employs glazed bricks extensively. These are to be 
found in red, cream, beige and green laid in a highly intricate stretcher bond. The 
Victorian Toilets at Rothesay Pier (1899) is also a particularly fine example of this, 
four different colours of glazed bricks being used in this building (brown, buff, blue 
and white). At Barrowfield Weaving Factory, 103-111 French Street, Glasgow 
(1889), three colours (dark green, orange and blue) are used and at 11-13 Crichton 
Street, Dundee (1893) two colours are to be found (orange and green). The most 
common colour, and that used for the vast majority of glazed brick surveyed in the 
course of this research, is white. Of the 11 examples surveyed nine used white 
bricks either solely or for the majority of the brickwork, examples include 3 John 
Finnie Street and Dunlop Street (1880’s) in Kilmarnock, the Pend in Olympia Street 
and the arches in Clyde Place Glasgow (1890’s). The two examples of salt glazed 
brick in 2 Ratcliffe Terrace, Edinburgh (1890’s) and 58 Upper Craigs Street (1890’s), 
Stirling are both brown in colour.  
From the examples recorded in this research there can be seen to be two distinct 
reasons for the use of glazed brickwork. In the majority this is for a practical 
purpose. Glazed brick was used in cases where light was at a premium and 
required to be maximised as can be seen in its use in the railway arches at 
several points in Glasgow including Clyde Place, Nelson Street and Kingston 
Street. The reason for its use in the pends at Olympia Street, Govan and 58 Upper 
Craigs Street, Stirling as well as the toilets in Rothesay was hygiene and to ease 
cleaning. This is also likely to have been the reason for "white glazed bricks" being 
specified at several points in Glasgow City Chambers (Glasgow 1885 12). The 
reasons for the use of glazed brickwork in buildings such as the two examples in 
Kilmarnock and the single elevation at Albion Street, Glasgow (1890’s) are unclear 
and may have been to maximise light in neighbouring buildings. 
Glazed bricks were also used for decorative rather than practical purposes in four 
examples, Barrowfield Weaving Factory, Glasgow (1889), 11-13 Crichton Street, 
Dundee (1893), Templeton’s Carpet Factory, Glasgow (1888) and the Victorian 
Toilets, Rothesay (1899). At the Barrowfield Weaving Factory glazed bricks of 
varying colours are used to create several decorative schemes. Bricks with a dark 
green glaze are used to form string courses one course thick at several points. A 
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Greek key pattern is formed of orange glazed bricks and a vibrant blue is used to 
pick out diaper patterns near the wall head. At Crichton Street, Dundee brick glazed 
in several colours is used. This includes the use of orange glazed bricks to form 
pillars between window reveals and the use of both orange and green glazed bricks 
to form sections of brickwork between arches, partly laid in decorative basket weave 
bond at some points. The Victorian Toilets at Rothesay use coloured glazed bricks 
to pick out various features on the external facade. 
As with polychromatic brickwork the use of glazed bricks is somewhat problematic 
when considering the hypothesis that the use of brick in Scotland was based on 
functionality. It is certainly the case that the majority of uses of glazed bricks were 
for specific practical purposes such as the optimisation of light or hygiene. However, 
the four examples cited above use glazed brick in a purely decorative way, there is 
no practical reason for their use at Templeton’s, Barrowfield or Crichton Street and 
at Rothesay the same result could have been achieved using only white glazed 
bricks. Whilst glazed brick supports the view that Scottish brickwork was practical 
and functional in the majority of cases, this is certainly not true for these four 
examples and, therefore, contributes to the growing ambiguity surrounding the fifth 
hypothesis advanced at the outset of this thesis.  
There are a number of craft practices which relate to the use of glazed bricks which 
can be discerned from the evidence presented here. Firstly, where glazed 
brickwork was used this only formed an outer face, the majority of the wall being 
made up of common bricks. This can be seen at the arches at Clyde Place, 
Glasgow (1890’s), where part of the wall has been damaged. It is likely that, in all 
the examples cited here, it was only the outer skin of the wall which was built of 
glazed bricks. At Nenthorn House in the Scottish Borders glazed brick was used 
to line stone walls (Syme 1893). Sutcliffe (1898 92) notes in this situation headers 
should be used to tie the glazed brick facades and the stone wall backing together. 
Headers would also have been used to tie glazed brick facades to brick backing as 
at Templeton’s. In such a situation as few headers as was possible would be used 
in order to minimise the use of glazed bricks with their attendant high cost. This may 
explain the unusual bonding arrangements in the two neighbouring buildings in 
Kilmarnock at John Finnie Street and Dunlop Street, where every 4th course is laid 
in Flemish bond allowing bonding with the common brick backing and the glazed 
brick frontage.  
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The cutting of glazed bricks was a harder operation than cutting common bricks and 
the potential for damaging the bricks far greater. When cutting glazed bricks it is 
easier to chip or crack the glaze, something which was considered reason to reject 
a brick for use (Leaning 1909 59). There was, therefore, a desire to keep cutting to 
a minimum and for this purpose a range of glazed specials were produced. This can 
be seen in practice with dog leg bricks being used at 3 John Finnie Street, 
Kilmarnock, arch bricks at Clyde Place, Glasgow and 11-13 Crichton Street Dundee 
and bullnose bricks at 2 Ratcliffe Terrace, Edinburgh (1890’s). At Nenthorn special 
bricks in the form of springers and bull nosed bricks were specified (Syme 1898). 
The most extensive use of glazed specials was found at the Victorian Toilets, 
Rothesay where plinth bricks, dog leg and a complete doorway were all used. 
It can be seen, therefore, that Scottish craft practices were well developed in the 
use of glazed brick and those working with the material in Scotland clearly 
understood the specific considerations which went with its use. Scottish brick 
makers clearly also understood the requirements of these craftspeople by producing 
bricks in a variety of shapes to reduce the need for cutting and in a range of colours 
to facilitate the decorative use of glazed brick. Despite all of this it must be 
acknowledged that there is little to suggest any specifically Scottish craft practices.  
From the evidence presented in this chapter there is little to indicate a technical 
development within the use of glazed brickwork. Glazed brick did come to be used 
later than polychromatic work and can, in some ways, be seen as a natural 
continuation of the former. It would be too conjectural to view this as a true technical 
development, however. It is worthy of note that glazed brickwork, whilst certainly 
used for practical purposes in a number of cases, was also used decoratively and 
thus presents some challenges to the hypothesis that Scottish brickwork was purely 
functional. Glazed brickwork, therefore, makes some interesting contributions to an 
overall understanding of the development of brickwork in Scotland.   
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Fig. 10.40 Salt glazed brick, 2 Ratcliffe Terrace, Edinburgh (1890’s) including 
bullnose bricks used to form sill. 
 
Fig. 10.41 Exposed section of brickwork, Clyde Place, Glasgow (1890’s) showing 
the bonding of a glazed brick face to common brick backing. 
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Fig. 10.42 Glazed brick beneath railway bridges, Clyde Place, Glasgow. 
 
Fig. 10.43 Rear of 3 John Finnie Street, Kilmarnock (1880’s) showing extensive use 
of glazed brick. 
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Fig. 10.44 Rear of Dunlop Street, Kilmarnock (1880’s), one elevation constructed of 
glazed brick, the main facade being of sandstone. 
 
Fig. 10.45 Barrowfield Weaving Factory, French Street, Glasgow (1889), glazed 
brickwork is used to considerable decorative effect including string courses in green, 
a Greek key pattern in orange and diaper patterns in blue brick. 
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A                          B 
Fig. 10.46 11-13 Crichton Street Dundee (1893), glazed polychromatic brickwork is 
used to considerable decorative effect. 
 
Fig. 10.47 Albion Street, Glasgow (1890’s) one elevation of which is built using 
glazed brick, the others in common brick. Given the bricks are exactly 
commensurate in size allowing accurate bonding between the two elevations at the 
quoins they may well have been manufactured by the same company. 
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Fig. 10.48 Pend, Olympia Street, Glasgow (1880’s), faced with glazed bricks, the 
inset shows the thinness of the joints used in building such work. 
 
Fig. 10.49 A specially moulded doorway formed of glazed bricks, Victorian Toilets, 
Rothesay (1899). 
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Fig. 10.50 The Victorian Toilets in Rothesay (1899), glazed brick combining 
functional and decorative uses. 
 
Fig. 10.51 The trademark of J and M Craig, glazed brick manufacturers of 
Kilmarnock. 
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Chapter 11 Pilasters, Tumbling, Dogtooth and Dentil Courses 
11.1 Pilasters 
A pilaster is a flat column which projects from the main body of a wall. They are 
used for several purposes, as Pasley (1826 71), the earliest technical author to refer 
to their construction in brickwork noted, “they are used sometimes as ornamental 
and sometimes as constructional elements in walls”. The earliest example of the 
use of pilasters identified in the course of this research was at Houldsworth’s Mill, 
Glasgow in 1804. There is then a cluster of examples in the 1850’s and 1860’s 
including Hamilton Cloth Factory (1855), St Paul’s Church, Hurlford (1855) and the 
Rosemount Building, Edinburgh (1857). Following this pilasters became relatively 
widely used on industrial buildings in the later part of the 19th century in such 
buildings as Hayford Mill, Cambusbarron (1865), 5-7 Clarence Street, Greenock 
(1880’s) and 215 Causewayside Street, Edinburgh (1880’s). In total 15 buildings 
which utilised pilasters were recorded in the course of this research representing a 
relatively small sample size compared to some chapters but which nonetheless 
provides evidence of both technical development and significant diversity in craft 
practices. The vast majority of these were industrial buildings, with only a single 
example of the use of pilasters in a domestic context and one further example in a 
church. There was a broadly even split between the occurrence of pilasters in 
conjunction with polychromatic brickwork and those which were not, nine being 
used as part of polychromatic decorative schemes, a further six being found in 
buildings where there was no such embellishment. 
The width of pilasters used in Scottish brick buildings varied considerably. The 
narrowest examples found were only a single brick in width at 104-118 Tradeston 
Street, Glasgow (1896) and Strand Street Bonded Warehouse, Kilmarnock (1879). 
The widest pilaster surveyed was at the Cleansing Depot, 142-4 Bell Street, 
Glasgow (1896) which was six bricks in width. The most common width of pilaster 
was three bricks with four examples being found in survey work. Other widths 
included two, two and a half and four bricks in width with a single example of each 
recorded. Something of a development in the width of pilasters can be discerned, 
namely the trend for them to be narrower in later brick buildings. In the group of five 
buildings built in or prior to 1865 only one had pilasters less than three bricks in 
width. Conversely, of the nine examples built after that date there is only one 
example greater than three bricks in width. This technical development is likely to 
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have been as a result of greater experience and confidence in brick building as the 
19th century progressed allowing thinner pilasters to be built with confidence.  
A second feature of pilasters which is worthy of note is the bonding which is used 
between each course. In common with all bonding in brickwork the principal aim is 
to use a combination of stretchers and headers to avoid straight vertical joints 
between courses. The advice given by Hasluck (1905 55-6) was that where 
pilasters were square on plan the heading course is altered to a stretching one and 
vice versa at the back of the pilaster to form bond. Pasley (1826 71) notes that 
Flemish bond will not give as good an appearance on pilasters as English and 
further “in English bond a two, three, four or five brick pilaster will always exhibit 
perfect regularity, but if the dimension of the pilaster shall involve a half brick, there 
will be a bat or false header in every stretching course, whilst all the heading 
courses will be perfectly regular.”. Both these technical authors make sound 
recommendations for the bonding of pilasters but from the examples surveyed in the 
course of this research it can be seen Scottish practice exhibits a wide diversity of 
bonding patterns in the construction of pilasters.  
At Houldsworth’s Mill (1804) brick pilasters 3 ½ bricks in width were built, each 
course consisting of three stretchers and a header, the header being alternated 
between the outer left and outer right brick in a fairly standard pattern of bonding 
consistent with the advice noted by Pasley above. The other buildings which utilised 
half brick widths in the construction of pilasters all followed the pattern of a given 
number of stretchers with a header alternating between forming the outer brick in 
the left or right hand side of the course. Strand Street Warehouse, Kilmarnock 
(1879) and Rumford Works, Glasgow (1892), for example, both use header / 
stretcher / stretcher in one course and then stretcher / stretcher / header in the next. 
St Pauls Church, Hurlford (1856) which has pilasters one and a half bricks in width 
simply uses stretcher / header and header / stretcher in alternate courses to ensure 
bond is maintained. 
More diverse and complex bonding arrangements can be seen in pilasters which do 
not contain a half brick. The pilasters at the Hamilton Cloth Factory (1855), which 
are three bricks in width, employ a complex bonding arrangement. They are laid in 
Scottish bond 3/1 to match the main body of the brickwork. The three stretcher 
courses are formed of a course of two stretchers and two outer headers between an 
upper and a lower course of three stretchers. The heading courses are formed of 
two outer headers, two half brick closers and three inner headers in what is a 
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sophisticated bonding arrangement. The same bond pattern was used in the 
pilasters at Hayford Mill, Cambusbarron, (1865). At the two other buildings which 
employed pilasters three bricks in width the pattern chosen was stretcher / closer / 
header / closer / stretcher followed by a course of two central stretchers between 
two headers and finally a course of three stretchers. The bond chosen varied widely 
between pilasters the configurations identified and are detailed in appendix 14. 
Despite this diversity, there is no discernible pattern of development within the 
bonding of pilasters in Scottish brickwork. What can be said, however, is that in all 
instances correct bonding was achieved and straight vertical joints were 
successfully avoided. Given the limited information contained in technical reference 
works it is clear that the craftspeople who were constructing these features had a 
good awareness of the principals of bonding and the correct execution of the 
construction of pilasters.  
With 15 recorded examples, pilasters are clearly a part of the development of 
Scottish brickwork, particularly in industrial buildings. A technical development 
within the construction of pilasters can be discerned with a general trend towards 
their becoming thinner over the course of the 19th century supporting the hypothesis 
that there was a technical development in Scottish brickwork. The most significant 
part which pilasters play in the overall understanding of the technical development 
of Scottish brickwork is in further demonstrating confidence and sophistication in 
Scottish brick building. The earliest use of pilasters is in the construction of 
Houldsworth’s Mill in 1804. They are, therefore, one of a group of more 
sophisticated brick features which begin to emerge in Scottish practice at this time 
and which were developed further from the mid-nineteenth century onwards. Also 
into this category would fall fireproof flooring and Scottish bond to give two 
examples. Pilasters, being largely decorative, pose challenges for the hypothesis 
that Scottish brickwork was functional. In the majority of buildings noted in this 
thesis which used pilasters they were decorative (with the exception of 
Houldsworth's Mill). This would not have been the case if Scottish brickwork was 
purely functional. References in technical reference works are too sparse to make a 
meaningful comment on the uniqueness or otherwise of Scottish craft practice but 
what can be said with confidence is that the craftspeople who constructed brick 
pilasters in Scotland possessed a clear understanding of correct practice and this is 
reflected in surviving examples. The 15 examples of pilasters recorded in the course 
of this research make an important contribution to the overall understanding of 
Scottish brickwork, therefore.  
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Fig. 11.1 Pilasters at Houldsworth’s Mill, Glasgow (1804) (Copyright RCAHMS). 
 
Fig. 11.2 Base of pilaster at Houldsworth’s Mill showing the bond of the brickwork 
(Copyright RCAHMS). 
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Fig. 11.3 Pilaster at Hamilton Cloth Factory (1855) showing complicated but 
successful bond pattern. 
  
Fig. 11.4 Pilasters at Glebe Sugar Refinery, Greenock (1865).   
  
257 
 
 
 
 
Fig. 11.5 Detail of pilaster at Glebe Sugar Refinery, Greenock (1865). 
  
Fig. 11.6 Narrow pilasters, Hayford Mill, Cambusbarron (1865). 
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Fig. 11.7 Wider pilasters Hayford Mill, Cambusbarron (1865). 
 
 
Fig. 11.8 104-118 Tradeston Street, Glasgow (1896) showing narrow pilasters. 
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Fig. 11.9 Detail of pilasters one brick in width at Tradeston Street, Glasgow (1896). 
 
 
Fig. 11.10 Pilasters, Bell Street Cleansing Depot, Glasgow (1896), these were the 
widest examples recorded at six bricks in width.  
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Fig. 11.11 Detail of pilasters at Bell Street Depot, Glasgow. 
 
Fig. 11.12 Pilasters at the Rosemount Building, Edinburgh (1857). 
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Fig. 11.13 Pilasters of varying thickness, Pilasters of varying thickness, Strand 
Street Bonded Warehouse, Kilmarnock (1879). 
 
Fig. 11.14 Narrow butresses at St Paul's Church, Hurlford, Ayrshire (1856). 
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Fig. 11.15 Dalmarnock Gas Works, single storey with pilasters (1871). 
 
Fig. 11.16 Detail of pilaster with stone capital, Rumford Works, Glasgow (1892). 
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Fig. 11.17 Kerse Mill, Stirling (1898) showing pilasters and bonding arrangement 
devised to allow use of polychromatic decoration.  
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11.2 Dogtooth Courses 
The term “dog tooth” when applied to brickwork refers to the use of bricks turned 
through 45 degrees so as to be laid diagonally and thus presenting a corner on the 
face of the wall.  As with dentil courses discussed below it is a purely decorative 
feature and serves no functional purpose. In the course of this research ten 
examples of the use of dogtooth brickwork have been recorded. The earliest of 
these, and the only one which dates out with the period 1870-1900, is the Dovecote, 
Kippen (1780’s). Here a single course of brick close to the wall head is turned 
through 45 degrees to form a dogtooth course.   
The other nine examples all fall within the relatively short time period between 1872 
when the cottages at 34 / 100 Main Street, Newtongrange were erected and 1896 
when 104-118 Tradeston Street, Glasgow was built. Of those nine examples, only 
Tradeston Street, Glasgow does not also use polychromatic brickwork. Allied to this 
is the fact that all but the Kippen Dovecote and the housing at Newtongrange are 
found on industrial structures. There is also a significant geographic concentration in 
the use of the technique, seven of the ten examples discussed here are from the 
City of Glasgow. It would, therefore, be fair to say that the use of dogtooth courses 
was overwhelmingly concentrated in Glasgow industrial buildings of the latter half of 
the 19th century in conjunction with polychromatic brickwork. This is graphically 
illustrated by the fact that industrial buildings of a similar period and incorporating 
polychromatic decoration elsewhere in Scotland such as the Sugar Warehouse, 
Greenock (1885) did not employ dogtooth courses. 
It is impossible to draw any firm conclusions as to which buildings formed dogtooth 
courses by turning standard bricks through 45 degrees and those which employed 
special shaped bricks for the purpose. The only building for which it can be said that 
specials were definitely used is the Picture House, Errol High Street (1890’s). Given 
double splayed bricks were produced by Allan and Mann of Glasgow from the 
1860’s onwards it seems likely that some, if not the majority, of the dogtooth 
courses in Glasgow were formed using specials. The advantage of this approach is 
that it avoided the problem described by Hasluck (1905 101) of creating small 
angles on the interior of the brickwork which required to be filled with small pieces of 
brick.  
The most common place for dogtooth courses to be used was as a string course at 
a given point in the height of a building. This can be seen in seven examples 
including the Standard Oil Works, 54 Admiral Street, Glasgow (1898) and Kingston 
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Grain Mill, Glasgow (1875). A second common application of the technique is close 
to the wall head forming a cornice. This can be seen in three examples at Kippen 
Dovecote (1780’s), 58-72 Tobago Street, Glasgow (1882) and 215 Causewayside 
Street, Edinburgh (1880’s). The final application of dogtooth courses which is 
present in three buildings, the Kingston Grain Mill, Glasgow (1875), the Gorbals 
Grain Mill, 87-97 Surrey Street, Glasgow (1890) and Kinning Park Colour Works, 73 
Milnpark Street, Glasgow (1892) is to use dogtooth courses in arches. At Kingston 
Grain Mills this is laid between two header courses of brickwork meaning the arch is 
1 ½ bricks in depth. At Kinning Park Colour Works three courses of the arch are 
formed of dog toothed brickwork. All three buildings also use dogtooth courses to 
form string courses.   
Although there is a high degree of uniformity in the technique for forming dogtooth 
courses there are two exceptions. The first of these is at 104-118 Tradeston Street, 
Glasgow where what may be termed a “double dogtooth course”, two consecutive 
courses laid in dogtooth work are used. These are offset from each other to ensure 
bond is maintained and straight vertical joints are avoided. Another variation on 
dogtoothing is seen at the Gorbals Grain Mill, Glasgow (1896), where in both the 
main body of the brickwork and the arch above the entrance to the building, a 
course is laid where alternate bricks are dogtooth, the others being laid as headers. 
There is little which can be said in terms of a technical development for dogtooth 
courses in themselves. It is possible, however, to view their use as having emerged 
as part of a phase of development which saw the use of brick in a more decorative 
way in industrial buildings, particularly in Glasgow, from the 1860’s onwards. As has 
already been seen in the context of special bricks and polychromatic brickwork, 
Scottish brickwork at this time exhibited a confidence not seen prior to the 1860’s 
and, arguably which declined in the years leading up to 1900. This wider 
development and the use of dogtooth courses were both aided by the production of 
specials to allow their use without having to cut many small pieces of brick. 
Although the use of specials cannot be proven with certainty, the fact that all but 
one of the examples were constructed following the introduction of the manufacture 
of special bricks certainly presents strong, if circumstantial, evidence to support this 
view. This, in turn, supports the hypothesis advanced at the outset of this work that 
manufacturing and developments therein influenced the way brick was used in 
Scotland. 
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Dog tooth brickwork undermines the view of brick in Scotland being a purely 
functional material. In common with polychromatic brickwork, dentil courses and 
certain applications of glazed bricks, dogtooth courses serve no purpose save 
ornamentation. They were almost always used in conjunction with polychromatic 
brickwork and can be seen, with only three exceptions, to fall into the class of 
industrial buildings which employed such features to impressive decorative effect 
from the 1860's onwards. It is clearly wrong, therefore, to categorize the entirety of 
Scottish brickwork as merely functional and utilitarian with dogtooth courses helping 
to challenge that view.  
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Fig. 11.18 Dogtooth course, Newtongrange (1872). 
 
Fig. 11.19 Dogtooth course formed of special bricks, Picture House, Main Street, 
Errol (1890’s). 
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Fig. 11.20 Kingston Grain Mill, Glasgow (1875) showing dogtooth courses in arches 
and string courses (copyright RCAHMS). 
 
Fig. 11.21 Kinning Park Colour Works, 73 Milnpark Street, Glasgow (1892), 
dogtooth courses used in arches. 
 
269 
 
 
 
 
Fig. 11.22 Standard Oil Works, 54 Admiral Street / Milnpark Street Glasgow (1898), 
dogtooth string course. 
 
Fig. 11.23 104-118 Tradeston Street, Glasgow, (1896) the only example of a double 
dogtooth course found in the course of this research. 
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Fig. 11.24 58-72 Tobago Street, Glasgow (1883), dogtooth course at cornice level. 
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11.3 Dentil Courses 
A dentil course is formed in brickwork by allowing header bricks to project from the 
face of a wall to form a tooth like projection. It is well summarised by Pasley (1826 
222) who notes it as being formed “by causing part of the headers of one course of 
bricks, the last but one, to project a quarter, or sometimes half a brick from the 
face of the wall”. The projecting headers are placed between a header or 
stretcher positioned as in the rest of the work. The author of Surveyor (1787 7), 
printed contemporaneously with the construction of the earliest example of a dentil 
course in Scotland at Kippen Dovecote noted “dentel courses” as one of the 
services at that time offered by bricklayers. 
As with dogtooth courses, the earliest example of a dentil course comes from the 
Kippen Dovecote, dating to the 1780’s. The use of dentil courses re-emerges 
earlier than dog toothing, however, as can be seen in its use in the Rosemount 
Building, Edinburgh (1857) and Hayford Mill, Cambusbarron (1865). Even 
allowing for this earlier re-emergence, the majority of examples of dentil courses 
found in the course of this research fall into the period 1870-1900, eight of the 
eleven examples being found in buildings constructed in this period. 
A considerable number of these examples are found as part of polychromatic 
decoration. Only the four examples at Kippen Dovecote (1780’s), Dalmarnock 
Gas Works, Glasgow (1871), Troqueer Road Tenement, Dumfries (1880’s) and the 
housing at 1-23 Munro Place, Glasgow (1877) used dentil courses but not 
polychromatic brickwork. The use of specials was recorded in four examples, 
Hayford Mill, Cambusbarron (1865), Glentana Mill, West Stirling Street, Alva (1887), 
Greenhead Works, 45 Greenhead Street, Glasgow (1888) and Jordanhill Co-
operative Housing, 1-23 Munro Place, Glasgow (1877). Of these examples the 
Jordanhill housing used single splay bricks, the other three examples using 
moulded convex. 
Dentil courses were more likely to be found on domestic buildings than dogtoothing, 
four of the eleven examples surveyed were found in domestic buildings. There was 
also a wider geographical spread than could be said to be the case with dogtooth 
courses. Examples were found in Clackmannanshire, Stirlingshire, Edinburgh, 
Dumfriesshire, Renfrewshire, Lanarkshire and Angus. There was still a significant 
concentration in Glasgow with five examples of dentil courses found in the city, 
nearly half the total number recorded. 
272 
 
 
 
Dentil courses are always found at cornice level in Scottish practice.  The majority of 
examples also saw dentil courses laid horizontally. The Warehouse, 19-37 Otago 
Street, Glasgow (1887) and Barrowfield Weaving Factory, 103-111 French Street, 
Glasgow (1889) are the two exceptions to this. Both carry a dentil course diagonally 
along the line of gables. At the apex of the gable a difficulty in the bonding of the 
dentil course can be seen with the use of rather roughly cut bricks. Finally, all but 
one of the examples of dentil courses placed the projecting header in a heading 
course. The only example where this was not the case was the Tenement at 
Troqueer Road, Dumfries (1880’s) where stretchers are placed between the 
projecting headers of the dentil course.  
As with dogtoothed brickwork it would be wrong to ascribe any particular technical 
development to dentil courses in themselves. They can rightly be considered part of 
the wider development of a greater ornamentation within Scottish brickwork which 
occurred from the 1860’s. Dentil courses can be seen to be at the forefront of this 
development, appearing in conjunction with the earliest example of polychromatic 
work at Rosemount Building, Edinburgh in 1857. Although not a common feature 
within Scottish brickwork, dentil courses were used in a geographically diverse 
range of locations over most of Scotland showing a wide appreciation of the 
technique. There is certainly further limited evidence in the use of dentil courses to 
suggest Scottish brickwork, particularly in the period 1860-1890 broke free in some 
regards of the shackles of utility and functionality. Dentil courses, therefore, play a 
limited but important part in the overall development of brickwork in Scotland.  
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Fig. 11.25 The sole example of a dentil course in 18th century Scottish brickwork, 
Kippen Dovecote (1780’s). 
 
Fig. 11.26 Glentana Mill, Alva (1887), dentil course at cornice level formed of 
moulded convex bricks. 
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Fig. 11.27 Dentil course, Troqueer Street Tenement, Dumfries (1880’s) with 
stretchers placed between each projecting header. 
 
Fig. 11.28 Dentil course formed of single splay bricks, Jordanhill Housing, 1-23 
Munro Place, Glasgow (1877). 
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Fig. 11.29 Dentil course, Dalmarnock Gas Works, Glasgow (1871). 
 
Fig. 11.30 Dentil course formed of moulded convex bricks, Hayford Mill, 
Cambusbarron (1865). 
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Fig. 11.31 Dentil courses at 5-7 Clarence Street, Greenock (1880’s). 
     
A                                                                B 
Fig.11.32 Gables at Warehouse, 19-37 Otago Street, Glasgow (A) and Barrowfield 
Weaving Factory, 103-111 French Street (B) showing dentil courses following 
gables and the cutting of brick at the apex. 
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Fig. 11.33 Dentil courses, Barrowfield Weaving Factory, 103-111 French Street, 
Glasgow (1889). 
 
Fig. 11.34 Dentil course, Greenhead Works, 45 Greenhead Street, Glasgow, 
(1888). 
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11.4 Tumbling 
Brick tumbling is the practice of laying bricks at right angles to a gable or chimney to 
form a flat bed for skews. Three examples of this technique were identified during 
the course of researching this thesis. It is, therefore, an uncommon feature within 
Scottish brick building practice. The use of stone copes is by far the most common 
detail for skews (see chapter 14). As only three examples were found it is hard to 
draw any significant conclusions on the geographical spread of tumbling with a 
single example each in Glasgow, Dundee and Angus it is neither restricted to one 
particular region or building type.  
The earliest example of tumbling was found at the Dairyman’s House, Dun Estate, 
Angus erected around 1800. Some of the bricks used in this detailing can clearly be 
seen to have been roughly cut, presumably with the brick axe. Each triangular 
section of tumbling is seven bricks in height and ties into the main gable brickwork 
at the base by three and a half bricks. The angle of splay at which the tumbling 
meets the main body of the gable is fairly acute, being in all but two cases 50 
degrees (in two of the eight sections this is 45 degrees). The second example of 
tumbling dates to the 1820’s in the Calton area of Glasgow. In this example each 
triangular section of tumbling is larger than those seen at the Dairyman’s House, 
being roughly 10 bricks in height and projecting five and a half bricks into the main 
gable brickwork. The angle of splay at which the tumbling meets the brickwork is, 
again, 50 degrees.  
The examples at Calton and Dun can be seen to be in relatively low status buildings 
with the brickwork being of correspondingly rough character. Indeed, tumbling may 
well have been used here to avoid the expense of dressed stone copes. The third 
example, at 11-13 Crichton Street, Dundee (1893), is of much higher quality. The 
three triangular sections reduce in width from two and a half bricks then one and a 
half, one and finally a half brick, each tailing two bricks into the main wall at the 
base. In contrast to the Dairyman’s House the bricks are exceptionally accurately 
cut, each brick having sharp arrises to form a clean, well defined section. Despite 
the undoubtedly higher quality of the work, it can certainly be argued that the 
tumbling here is more decorative in purpose than functional especially when viewed 
in the context of the whole facade which provides an essay in the bricklayers art.  
The reason for utilising brick tumbling is noted in ICS (1898 40) as being to ensure 
that “no bricks have to be cut to thin tapering edges on the sloping line of the gable”. 
Whilst this is certainly the case, the real advantage of using brick tumbling is that an 
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uncut face of brick is exposed to the weather, therefore the more porous, cut face of 
the brick is not open to water ingress as would be the case had the bricks simply 
been cut to the angle of skew and built into the wall. This is noted by Hasluck (1905 
104) who states “the bricks on the splay are built into the work with their square, 
uncut ends exposed to the weather.” It can be seen, therefore, that the use of 
tumbling shows a good awareness of the properties of brick and it can, in many 
ways, be viewed as a cheaper alternative to provide sound work at a vulnerable 
area where stone copes were not used. This is particularly significant in the earlier 
examples which it may have been expected would have been of inferior 
construction. Clearly, the craftspeople who built these structures had a good 
awareness of craft practice such as tumbling and could execute such features 
correctly.  
With only three examples identified tumbling makes a limited contribution to the 
overall understanding of the development of Scottish brickwork. It does contribute in 
a narrow way to the hypothesis that Scottish brickwork underwent a technical 
development, emerging as it does at the outset of the 19th century, a period which 
has already been identified as one in which various features emerged which had 
hitherto been absent from Scottish practice. The very absence of tumbling in all but 
a minority of buildings, when viewed in the context of the wide spread use of stone 
copes noted in chapter 14, can certainly be interpreted as a distinctly Scottish craft 
practice. Brick tumbling, therefore, does make a small contribution to the overall 
understanding of the development of Scottish brickwork. 
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Fig. 11.35 Tumbling used on the gable of urban housing, Green Street, Calton, 
Glasgow dating to the 1820’s (Copyright Glasgow Life). 
 
Fig. 11.36 Detail of tumbling, Calton, Glasgow (Copyright Glasgow Life). 
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Fig. 11.37 Tumbling at the gable end of the Dairyman’s House, Dun, (1800). 
 
Fig. 11.38 Tumbling used decoratively at 11-13 Crichton Street, Dundee (1893). 
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Fig. 11.39 Details of brick tumbling taken from Adams (1908 97). 
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Chapter 12 Cavity Walling 
Cavity or “hollow” walls consist of two thin brick walls which are often termed skins 
or leaves with a cavity between, the two being tied together use one of a variety of 
methods. It is generally thought of as a relatively modern innovation. Walker (1976 
55), for example, asserts that “Eleven inch cavity walls were introduced [to 
Scotland] mainly in the 1930’s”. The evidence presented in this thesis will show this 
to be a misconception. A prototype of cavity walling was first conceived of by an 
English architect, William Atkinson, as early as 1805 (Atkinson 1805 15-16) with 
Thomas Dearne also developing an early form of the technique (Dearne 1821). This 
chapter will show conclusively through the use of both documentary sources and 
existing buildings that Scotland used cavity walling almost from its inception and the 
technique has a considerably longer history of use than would initially be thought. 
The sample size for this consideration of cavity walling is 21 in total, the buildings 
analysed covering a wide diversity of practices and developments.  
Before proceeding to a discussion of cavity walling in a domestic context it is 
important to note an antecedent to this, the construction type known as “Peach 
Wall”. This was a form of garden wall which had two brick skins with a cavity 
between to allow hot air from an associated furnace to heat the wall. Miller (1768) 
mentions such walls and recommends a thickness of three and a half bricks where 
they were constructed. An example of this can be seen at the Pineapple (1761) 
although it deviates in its construction from the specification given by Miller. Here, 
the wall is built of a stone outer skin and a brick inner skin, a cavity of around three 
inches being left between the two. Courses of headers are placed intermittently 
either every third or fourth course to bond the brick skin to the rubble. A stone cope 
covers the cavity at the wall head. This was the only example of this type of 
construction encountered during survey work but there is a further reference in 
documentary sources regarding Roxburghshire where it was noted that fruit trees 
were “brought to maturity on open walls, built commonly of stone and lime and 
sometimes lined with brick. In some cases these are warmed by flues” (Douglas 
1813 129). It would be wrong to discern a direct link between these uses of cavity 
construction in garden walls and its adoption in a domestic context as there is no 
evidence for this. Nevertheless, it is an important part of this discussion in showing 
that Scotland was well versed in such innovative techniques as they were being 
developed, and was well placed to draw on domestic cavity wall techniques as they 
developed. 
284 
 
 
 
The earliest reference to the use of cavity walling in a domestic context in Scotland 
is at estate housing at Tofthill, Perthshire in 1828 (Walker 1991). This was only 
seven years after Dearne described the building of hollow walls as noted above. 
Regrettably, no further information can be obtained regarding this building as it has 
been demolished and no detailed descriptions exist. It would seem reasonable to 
conclude that the pattern followed was that described by Dearne with two half brick 
thick walls, a two inch cavity and headers used to bond across. As noted by 
Brunskill (2009 237) both Atkinson and Dearne recommended the use of hollow 
walls for small cottages in particular and it is no surprise to find that it is in this 
context that the first example of cavity wall construction is found in Scotland.  
It is likely isolated examples of cavity walling similar to that at Tofthill continued to 
be built throughout the first half of the 19th century although no evidence for this has 
been found in research work. The earliest surviving building surveyed in the course 
of this research is the Rosemount Building, Edinburgh (1857). The walls at 
Rosemount are of cavity construction consisting of two 112mm thick skins with a 
160mm cavity tied across with headers19. To give this in terms of bricks this 
translates as a half brick thick outer and inner skin with slightly over a 6 inch cavity. 
This is somewhat similar to a description by Pasley (1826191) who notes “these 
walls are two bricks thick, but there is a vacant space of 4 inches in the centre... 
connected together chiefly by the sills, jambs and soffits of doors and windows. In 
other parts heading bricks are occasionally thrown across to unite the 2 parts of the 
wall”. At a number of points stone copes are used at Rosemount as well as stone 
sills at windows making it highly likely that these elements did, indeed, aid in tying 
the two leaves together as suggested by Pasley. Arches are also used over 
openings and presumably tie across the cavity. 
The next significant evidence for the use of cavity walling in Scotland comes from 
1873 in the form of evidence which the Scottish architect John Birch gave to a 
committee of the House of Lords.20 The cottages which Birch (1892 50) describes 
were noted for having walls with a thickness of “11 ¼ inches; two 4 ½ inch brick 
walls with a 2 ¼ inch space between making 11 ¼ inches the total”. The advantage 
of hollow wall construction, noted by Birch was in keeping the building drier but only 
if iron ties rather than header bricks were used (Birch 1892 50-51). Birch further 
goes on to note that he prefers “An 11 ¼ inch wall; I do not like to build a 9 inch wall 
                                                          
19 I am indebted to John Addison, structural engineer for this information.  
20 The following references are all taken from the transcript of this evidence which is reprinted in full 
as an appendix to the book which John Birch produced on improving working class housing in 1892. 
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when it is in a neighbourhood where it is exposed. For labourers cottages the hollow 
wall 11 ¼ inch was best suited" (Birch 1892 56). This is the first description in a 
Scottish context of the use of iron ties to hold the two leaves of brickwork together. 
The use of iron ties had been recommended in several technical reference works 
from as early as the 1850's (Brunskill 2009 238). The detailed description given by 
Birch provides valuable insights into early cavity walling in Scotland. 
Contemporary with the descriptions by Birch, above, is the second surviving building 
considered in this chapter, a terrace of houses at 34-100 Main Street, 
Newtongrange, Mid Lothian, built in 1872. In this case bricks are laid in rat trap 
bond. This is formed of alternating headers and stretchers as in Flemish bond but 
with the bricks laid on edge rather than bed. By laying the bricks in this way a cavity 
is created between each stretcher. Double headers are used at quoins and at 
window and door reveals to maintain bond. The use of lintels above window and 
door openings further helped to bond the wall together and prevent water 
penetrating the cavity at these vulnerable areas. This was the only example of rat 
trap bond found in Scotland. 
A variation of rat trap bond can be seen forming the gable of a building at North 
Back Road, Biggar, Lanarkshire (1890’s). Here the brick is laid as stretchers on 
edge, half brick closers, also on edge, being used to maintain bond. Unlike rat trap 
bond there are no headers tying across the cavity, it may be that iron ties are used 
for this purpose or, alternatively, the stone quoins and window reveals along with 
window lintels and sills are the only method of tying the two leaves together.  
A second row of housing in Newtongrange at Luggerwood Street (1875) 
incorporates cavity wall construction into part of its build. The front elevation of the 
row is built in Scottish bond (5/1) with rough segmental arches turned over door and 
window openings. The gables of the row, however, are built in stretcher bond and 
are, therefore, almost certainly cavity wall construction. Metal ties are likely to have 
been the method of bonding the two leaves together given the absence of headers 
to tie across the cavity. By the end of the 19th century Scottish companies were 
producing cavity wall ties in response to their increasing use, several styles of which 
can be seen in the catalogue of Braby of Glasgow shown in fig. 12.12 (Braby 1893).  
Similar example of this type of construction can be seen at 74 Orchard Street, 
Galston, Ayrshire (1870’s). Here, the front elevation is of stone and only the gables 
are of brick, these being laid in stretcher bond indicating cavity construction. 
Occasional headers can be seen but given these are few in number they are likely 
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to be snapped and only used to maintain bond. Metal ties are, therefore, again likely 
to have been used to tie the two brick leaves together. The reason for the 
employment of cavity walling at the gables of these two rows of housing seems 
likely to have been to protect what was regarded as an exposed, vulnerable area of 
the building from the effect of water penetration, an expedient not considered 
necessary for the more sheltered front and rear elevations.  
A further use of cavity walling, dating to the 1890’s, can be seen in Church Lane, 
Errol (1890’s). The brickwork here is entirely laid as stretcher bond, with stone 
lintels tying across at window and door reveals, metal ties presumably being used to 
tie the leaves together. The use of concrete elements in conjunction with cavity 
walling toward the end of the 19th century is noted in an account of the housing 
erected by the Glasgow Workmen’s Dwelling Company in 1892 at Cathedral Court, 
Glasgow. This was constructed “with hollow brick walls... the dressings, steps, and 
balconies being of red concrete.” (Worsdall 1979 114). It should not be presumed 
that the use of lintels was ubiquitous in cavity walling, however. In Hawkhill Road, 
Kincardine, Fife (1890’s) several rows of housing are built with cavity walling laid in 
stretcher bond but with solid brick arches built over openings rather than the more 
common lintels. In the tenement at Broom Road, Dumfries (1900) the outer leaf is 
one brick thick, laid in Scottish bond 3/1. However, there is then a cavity and an 
inner leaf half a brick thick laid in stretcher bond. The two are held together with iron 
ties, the bricks themselves being locally produced by the Buccleuch Terracotta 
Company.  
As well as the use of metal ties to bond across the cavity a number of instances 
were found in which bricks laid as headers were used for this purpose. This can be 
seen in two surviving buildings in Kilmarnock’s Strand Street. The brickwork on the 
side elevation of the Bonded Warehouse (1879) is laid in a highly unusual bond, the 
majority of courses being of stretcher bond with a course of Flemish bond laid every 
fourth course. A similarly unusual bonding pattern can be seen on a nearby 
domestic building. Here, a course containing a header between two stretchers is 
laid every fourth course, all other courses being stretcher bond.  
In two examples the brick employed to tie two leaves of brick together was of a 
higher quality than that used for the majority of the wall.  This can be seen at 10 
Spittal Street in Stirling (1890’s). Here the majority of the wall is laid in stretcher 
bond with every fifth course laid as Flemish Bond. The headers are of a higher 
quality brick which was presumably thought less likely to transmit moisture across 
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the cavity. The second example of this type of construction comes from the side 
elevation of 78 High Street, Dunblane, Perthshire (1890’s) and is built in an almost 
identical fashion. 
The increasing use of cavity walling in Scotland can be seen to be reflected in the 
information provided by two contemporary commentators writing some 25 years 
apart. In a series of reports regarding industrial workers’ housing written for the 
Herald newspaper between January and March 1875 (Herald 1875) there is not a 
single report of the use of cavity wall construction. However, by the end of the 
period here under consideration it can be seen that a report on miners' housing 
stated that “in an increasing number they are hollow, with a space of three inches 
between the inner and outer brickwork.” (McVail1911 4). Further details emerge 
later when it is stated that “If of brick they are often built hollow to save strapping 
and lathing, the plastering being applied directly on the brick. Of the 873 houses 
built... 466 have the walls lathed and strapped, whilst 407 are built hollow. I 
decidedly prefer the former, as the wall is warmer, and moisture is less apt to 
deposit on it in damp or cold weather... Where the walls are hollow they are bound 
together by twisted iron ties.” There is a clear trend reflected in these reports toward 
an increasing use of cavity walling in Scotland by the end of the 19th century. 
This move toward increased use of cavity walling can also be seen reflected in 
technical reference works. It was noted by the close of the 19th century that two 
leaves of brickwork 4 ¼ inches thick, tied with metal ties, was the most common 
form of construction in the British Isles (ICS 1898 30). Thwaite (1882 236-7) was 
another strong exponent of cavity walling, in this case for the construction of 
industrial buildings stating that “All external walls should be built double”. The move 
toward cavity wall construction did not meet with universal approval, however. A 
prejudice can still be seen to exist in 1898, Sutcliffe (106) noting “Solid walls, 
however, have certain advantages; they do not harbour vermin, and for the same 
quantity of materials they are stronger”.  
In terms of the technicalities of cavity wall construction in Scotland and its 
development there are some important conclusions which can be drawn from the 
evidence presented here. If, firstly, the width of the cavity between the two leaves of 
brickwork is considered, this is known in five of the examples recorded. In three of 
these the width of the cavity was 2 ½ inches, in one two inches and, finally, the 
Rosemount building has a cavity of six inches. With the exception of Rosemount, 
these all broadly conform to the recommendations provided in technical reference 
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works. Macey (1898 60) recommended a cavity of 2 ½ or 2 ¼ inches. Sutcliffe 
(1898 106), stated only that it should be greater than two inches as “any less than 
this and the cavity can be easily bridged by a fallen piece of brick or mortar”, a view 
echoed by Thwaite (1882 236). The cavity at Rosemount (1850’s) is clearly an 
exception and may have been constructed in this way due to inexperience in the 
use of cavity walling at the time. Despite this interesting exception, it is clear from 
the evidence available that in the width of cavity, Scottish craft practice generally 
conformed to orthodoxy. 
The method used to tie the two leaves of brickwork together varies considerably 
throughout the examples discussed in this research. In eight cases it is known that 
iron ties were used for this purpose and it is probable that this was the method used 
in a further two. The use of wrought iron ties was recommended by Macey (1898 
60) who stated that the two walls should be “tied together with heavy galvanised 
wrought or cast iron wall-ties about 8 ½ in. X 2 ¼ in. X 3/8 in. spaced 3 ft. apart 
alternately to every third course of brickwork”. In a specifically Scottish context 
Gourlay (1900 8) taught his students about the use of “iron wall ties” at the start of 
the 20th century, this being the preferred method of tying the two walls together in 
cavity construction by that time.  
A further method used to tie across the cavity was to use header bricks. This can be 
seen in four examples, the two buildings recorded at Strand Street, Kilmarnock 
(1879), 78 High Street Dunblane and 10 Spittal Street Stirling (both 1890’s). The 
use of bricks to tie the two walls together was one which drew criticism by this time, 
however. Sutcliffe (1898 108) noted that the use of bonding bricks would lead to a 
weaker tie between the two skins as they would only bond with 2 ¼ inches of the 
wall, this “certainly not an amount calculated to give excessive stability”. Where this 
was the case a two inch brick bat had to be inserted and it is this which would show 
on the face of the wall. Thwaite (1882 236-7) believed that “header fireclay bricks, 
eleven inches long” were the most efficient way of bonding the two leaves together. 
There is no evidence for the use of such larger than standard bricks in Scottish 
practice, however. The regularity of the headers used to bond across the cavity 
varied considerably between examples. At one building in Strand Street Kilmarnock 
a course of Flemish bond is laid every 4th course, at Spittal Street, Stirling the 
course of Flemish bond is placed every 5th course. In the other Kilmarnock building 
every fourth course is laid with a header between two stretchers. There is clearly 
considerable variation and no standard craft practice in Scotland for the disposition 
of headers where they are used to tie across a cavity. 
289 
 
 
 
Having discussed and analysed the examples of cavity walling recorded in the 
course of this research it is certainly possible to see considerable variation in craft 
practice. Although the use of iron wall ties dominated, several examples of the use 
of header bricks disposed in various bond patterns were found. A single example of 
rat trap bond and another of brick on edge were also recorded. It would be wrong to 
label this a technical development as such, one did not replace the other, but it is 
certainly evidence of a diversity of craft practice.  
The true technical development which is evident within this chapter is not in the 
minutiae of details associated with the building practices of cavity walling but in the 
use of cavity as opposed to solid walled brickwork. There is a clear trend toward 
greater use of cavity walling throughout the 19th century. This can first be seen in 
the move from an isolated example of rural housing in 1828 (Tofthill) to the fact that, 
by the 1860’s, Birch advocated the much wider use of the technique in rural 
cottages. This date broadly corresponds with the first example for which there is 
evidence in an urban context, the Rosemount Building, Edinburgh (1857). By 1875 
the technique was being used in industrial buildings (Strand Street Warehouse). It 
can be seen, therefore, that cavity walling in Scotland has a much longer tradition 
than may have been expected. The evidence presented above relating to the 
housing of miners' and other industrial workers and the clustering of the majority of 
examples of cavity walling found in survey work toward the end of the period under 
consideration both support the view that there was a clear trend toward an 
increasing use of cavity walled brickwork and it is this which is the true technical 
development evidenced in this chapter. Whilst it would be the 20th century which 
saw the dominance of cavity wall construction and the true erosion of the brick 
layers’ craft in forming features such as arches, pilasters, vaulting and the other 
technical features absent from cavity, as opposed to solid brick walled buildings, this 
trend saw its origins in the buildings described in this chapter. The hypothesis 
presented at the outset of this work which stated that brickwork in Scotland 
underwent considerable technical development between 1700 and 1900 receives 
strong support from the evidence presented in this chapter. This evidence also 
supports the view of brickwork in Scotland being functional in character, cavity 
walling being the very essence of functional work with little in the way of expression 
or the use of advanced craft techniques. Cavity walling, therefore, makes an 
important and previously unappreciated contribution to the overall development of 
brickwork in Scotland.   
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Fig. 12.1 Hollow wall construction at the Pineapple, Dunmore (1761), although 
scorched red, the back wall is of rubble stone. 
 
 
Fig. 12.2 The Rosemount Building, Edinburgh (1857) this is the earliest surviving 
example of a cavity walled building in Scotland. 
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.  
Fig. 12.3 Detail of rat trap bond showing double headers used to maintain bond, 34-
100 Main Street, Newtongrange (1872). 
  
Fig. 12.4 Bricks laid on edge to form a cavity in a method similar to rat trap bond, 
North Back Road, Biggar (1890’s).  
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Fig. 12.5 Detail of cavity walling at Broom Road, Dumfries (1900), note the outer 
wall is a single brick thick rather than the more usual half brick. 
 
A                             B 
Fig. 12.6 (A) Metal ties used to tie the two skins of brick together in the Broom Road 
Tenement, Dumfries (1900) and detail of the manufacturer of the bricks (B).  
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Fig. 12.7 Detail of the gable of Luggerwood Street, Newtongrange (1875) showing 
stretcher bond. 
 
Fig. 12.8 The gable of 74 Orchard Street, Galston, Ayrshire (1870’s) built of cavity 
walling in the same manner as that shown in fig. 12.7 above. 
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Fig. 12.9 Cavity walling in Church Lane, Errol (1890’s) with stone lintels laid over 
window and door openings. 
 
Fig. 12.10 Row of housing, Hawkhill Road, Kincardine, Fife (1890’s), built using 
cavity walling with arches over openings. 
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Fig. 12.11 Detail of the stretcher bond used in Hawkhill Road, Kincardine, Fife 
(1890’s). 
 
Fig. 12.12 Various styles and sizes of cavity wall ties as advertised by Brabys of 
Glasgow, 1893 (Braby 1893). 
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Fig. 12.13 The use of higher quality bricks to bond two skins of brick in 10 Spittal 
Street, Stirling (1890’s).  
 
(a)    (b) 
Fig. 12.14 Strand Street Kilmarnock, Industrial (a) and Tenement (b) showing 
unusual bonding in cavity wall construction. 
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Chapter 13 Internal Walls 
In addition to its use in the construction of external walls which forms the majority of 
the discussion in this thesis, brick was also commonly used to form internal 
partitions. A sample size of 13 buildings informs the forthcoming analysis which, 
although small compared to some other chapters, represents a strong base of 
evidence to chart the development of a use of brick which is, by nature of the use of 
the material, hard to identify examples of. This was true both of buildings whose 
primary walling material was brick and, in some cases, where that material was 
stone. It is, in fact, one of the earliest uses of brick for which there is evidence in 
Scotland. The first example recorded in the course of this research dated to 1710 
when John Yester wrote to the Marquis of Tweeddale regarding such a use of brick: 
“It is everybodys opinion here yt the partition walls should be of brick if it can be got. 
And I am very much for it” (Yester 1710). An 18th century technical work describes 
the building of various grades of internal walling: “Rough unjointed place brick-
walling, as party and internal walls &c” with a slightly higher finish “with a neat, flush 
joint and good front mortar with sound place bricks” costing 15 shillings more 
(Surveyor 1787 2). Other than the Yester reference there is no further evidence for 
18th century brick partitions although it is certain there would have been more, 
particularly in buildings such as Flatfield Farmhouse (1785) and Stratton House 
(1762) which were built of brick externally.  
There is significant evidence for the use of brick to form internal partitions in rural 
buildings throughout the 19th century. A surviving example can be seen at a cottage 
on the Keir Estate, Stirlingshire dating to the 1820’s. This wall is half a brick thick, all 
bricks laid as stretchers. Where the brickwork meets the roof the brick is cut to allow 
a rafter to rest on it. A further example of a brick internal partition in a rural building 
was found at Logie Schoolhouse, Angus (1850’s). Here the bricks are, again, laid in 
stretcher bond with occasional snapped headers to maintain bond. In both these 
examples the brick is laid on bed. Similar partitions can be seen to be specified for 
cottages by Gray (1878 65) later in the 19th century at Broomdykes Farm where 
“The cottage partitions will be of brick on bed” and at Eymouth Mill Housing where 
the same architect specified “The thin walls, dividing the cottages, shall be of 10” 
brick work on the ground floor and of 5” brick work on the garret floor” (Gray 1878 
94).  
Public buildings also utilised brick in this way. Photographic records of the building 
of the Town House in Aberdeen in 1867 give a good example of this (fig. 13.3). 
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Whilst the outer walls are of stone the internal wall is of brick. When alterations were 
being carried out at the parish church in East Kilbride in the same year brick was 
utilised for the internal partition walls, these being built from a rubble stone 
foundation (Spence 1867). 
The most common application of brick internal walls, however, was in tenement 
construction. The earliest reference to brick partitions in a tenement comes from 
1833 when a description from Edinburgh notes the use of “thin brick partitions” 
(Dickson 1833 457). This use of brick partitions in tenements is noted by Chambers 
in 1855 (8) who states “the chief partitions are brick.”. The use of such brick 
partitions was considered by Ashpitel (1855 11) as one of the components to 
strongly recommend tenement construction over other forms of building. Such brick 
partitions were also used in a tenement in Edinburgh in 1886 where it was recorded 
“The internal partitions... are of brick work.” (Gowans 1886 30).  
The use of such thin brick walls in tenements is admirably summarised by Walker 
(1991 77) who states “By the 1890’s... Tenements then being constructed had front 
and back walls of stone, and a cellular interior. These interiors showed a 
considerable understanding of the properties of brickwork and were constructed 
round the core of built in beds that occurred between the front and back rooms of 
the tenement. The short distances between junctions allowed 4 ½ inch brick walls to 
be used structurally through 5 storeys”. This assertion by Walker is supported by a 
contemporary building manual from the end of the 19th century. Sutcliffe (1898 91) 
states that “even in the heart of stone districts bricks are now generally used for all 
internal walls... Brick walls are also straighter than rubble walls and require less 
plaster.” These advantages of brick over rubble are certainly true and it may be 
added that it is easier to build a thin wall in brick than in rubble. The use of half brick 
thick internal partitions and built in beds as a core for tenement construction can be 
seen in photographic evidence. To give three examples the tenements at Earl Grey 
Court, Edinburgh (1870’s), Barloch Street (1870’s) and Kelvinside Court, Glasgow 
(1880’s) all exhibit this form of construction. 
As they are internal elements and were always intended to be covered by wall 
linings surveying such walls is naturally a difficult task. An example which can be 
seen at 37 Bridge Street, Glasgow (1870’s) due to demolition work shows an 
internal wall one brick in thickness rather than the more usual half brick. The wall is 
laid in Scottish bond 3/1 and is built in a rudimentary fashion, the bricks not being 
acurately laid. The brick internal wall block bonds into the main facade irregularly 
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with bonding stones linking the two at most every three courses of brickwork but in 
some cases as many as seven courses separating each bond stone. This is 
certainly far short of the advice given to builders in 1893 which stated that, where an 
internal and an external wall were bonding, this should be achieved by a toothing of 
“2 ¼ inches in each alternate course.” (Allen 1893 27). Hasluck (1905 45) noted that 
where a brick internal partition bonded with a brick external wall a quarter brick tying 
in was sufficient. This lack of care is perhaps unsurprising given that such walls 
were never meant to be seen. This is noted by Gourlay (1900 26) who stated such 
internal brick walls could be finished with either render or lath and plaster work. 
Where a partition was half a brick thick stretcher bond would be used, a snapped 
header employed every second course to maintain bond. A Glasgow builder’s note 
book from the 1860’s notes that the cheapest kind of partition work, of single brick 
thickness, required forty bricks to the square yard and an average bricklayer could 
lay twenty five yards in eight hours (Hume undated 4).  
A second example which could be surveyed was the late 19th century tenement at 
Sword Street, Glasgow (1890’s). Here the brick internal partitions are laid in 
stretcher bond half a brick thick with lath and plaster on the internal face and plaster 
on the hard on the external, stairwell side. The steps which form the staircase are 
bedded directly through the brick wall. The bedding of stone steps in such a thin 
wall is contrary to recommendations in technical reference works from the period 
which noted that two and a half or two brick thick walling was required where stairs 
were to be “tailed in” to allow a 9 inch insertion into the wall (Pasley 1826 209). It 
seems that in Scotland, as Walker states, the use of the 4 ½ inch thick internal wall 
to a considerable height was something which developed over the 19th century and 
which was well understood by the time the Sword Street Tenement was built.  
There is clear documentary, photographic and physical evidence for the use of brick 
to form internal partitions in a range of classes of building throughout the period 
here under consideration. Whilst it is hard to discern a technical development within 
the construction of such walls (there being, in truth, very limited scope for 
developing a half brick thick wall), there is a clear trend toward the more extensive 
use of brick partitions in Scottish building practice. This can be traced in the 
development from the earliest recorded use in a prestige building of the early 18th 
century through to a wider application in rural housing and, later, the proliferation of 
the use of the technique in tenements. Whilst the technicalities of building such 
walls may not have changed greatly over time, the range of applications to which it 
was put and the confidence in the material clearly advanced significantly. This led, 
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by the end of the 19th century, to half brick thick internal walls of brick being used to 
a considerable height in Scottish tenements. Although the techniques used to build 
the partition at Keir Cottage (1820’s) and Sword Street (1890’s) are almost identical, 
there is a significant difference in these two examples in terms of the ambition in the 
use of the half brick thick wall. Internal partitions certainly support the view 
hypothesised at the outset of this research that Scottish brickwork underwent a 
considerable technical development in the years 1700-1900. 
A further significance in this use of brick is that it allowed the use of bricks which 
were either of lesser visual quality or likely to give inferior performance. This 
provided a further market for the vast quantities of bricks produced of colliery shale 
and blaes in the later part of the 19th century. Some of these bricks were not of 
sufficient durability to be used externally but could be employed as a cheaper 
alternative to other forms of internal partition which was not only easier to build but 
for which the raw material had very little alternative application. Here, then, is further 
evidence that the use of brick in Scotland was both influenced by and influential on 
the methods and materials of manufacture. Finally, once again there is clear 
evidence for the functional manner in which brick was used in Scotland in the 
context of internal walls being employed for a specific purpose for which it is well 
suited. It is much easier and cheaper to build a partition in brick than of rubble stone 
and the partition will be more robust than if only timber, lath and plaster had been 
used. The choice of brick in this context had nothing but functionality in mind.  
Internal partitions are, therefore, a further example of both the diversity of uses to 
which brick has been put in Scotland and the tradition of employment in specific and 
specified areas of construction where the material was advantageous. Brick internal 
walls are the unseen core performing a vital function in many of Scotland’s 
traditional buildings from 18th century rural housing, vernacular structures and, most 
significantly, tenements. Their increased and more sophisticated use fits with the 
emerging theme of a technical development within Scottish brickwork, albeit one 
whose base is in functionality and which was influenced by the materials used in 
their manufacture. 
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Fig. 13.1 Internal brick partition, Keir Estate, Stirling (1820’s). 
 
Fig. 13.2 Brick internal wall, Logie School House (1850’s). 
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Fig. 13.3 The Town House, Aberdeen under construction, showing brick internal 
partition (1867) (Copyright SCRAN). 
 
Fig. 13.4 Brick internal wall, Sword Street Tenement, Glasgow (1890’s), note stone 
steps built into the wall and strapping to hold lath and plaster lining. 
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Fig. 13.5 Detail of brick internal wall, Sword Street, Glasgow (1890’s) showing 
irregularities in laying of bricks and the use of bricks fired to a lower degree of 
vitrification than those used externally. 
 
Fig. 13.6 The internal partition visible at 37 Bridge Street, Glasgow (1870’s), very 
rough construction and deficiencies in bonding with the stone facade are all evident. 
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Fig. 13.7 Tenement Earl Grey Court, Edinburgh (1870’s) showing central internal 
walls half a brick in thickness (Copyright RCAHMS). 
 
Fig. 13.8 Kelvinside Court, Glasgow (1880’s), showing half brick thick partitions 
(Copyright RCAHMS). 
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Fig. 13.9 Barloch Street, Glasgow (1870’s), showing internal partitions half a brick in 
thickness (Copyright RCAHMS). 
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Chapter 14 Composite Walls 
In addition to its use as the sole masonry material in a wall, there are a range of 
composite wall types which use brick in conjunction with other materials. This 
ranges from brick being used with clay building techniques at a rural, vernacular 
level to composite brick and ashlar walls of varying types being used in prestige 
buildings. The following subsections will examine four techniques for employing 
brick with other materials to form walls and will place these in the wider 
development of brickwork in Scotland. The sample size for composite walls is 35 
buildings for the use of brick in conjunction with other materials such as brick lined 
ashlar (9), over cladding (3), infill panels (6), rubble walling including arches etc. 
(13) and permanent shuttering (3). When the use of stone in conjunction with 
brickwork is considered the sample size is larger with 113 buildings discussed. This 
is indicative of the fact that the forming of composite walls, although important in the 
development of brickwork in Scotland, was not something which could be 
considered mainstream, the use of stone for elements such as sills and lintels, 
however, was very much part of orthodox brick construction in Scotland.  
 
14.1 Brick and Clay Construction  
Walls constructed of clay or a similar earth based material were, until the 18th 
century, the most common form of building at a vernacular level in Scotland as 
shown in detail by McGregor (1996) and Walker (1977). It was noted in chapter two 
of this thesis that the 18th century saw the beginnings of the more widespread use of 
brick to construct rural housing such as at Blairdrummond (1790’s) and Canonbie 
(1770’s). Complementing these uses of brick as the principal masonry material of a 
building, it can also be seen used in conjunction with clay building techniques in the 
form of various hybridisations including over cladding, shuttering, and the use of 
clay mortar. 
The first use of brick in conjunction with clay to be considered is in the form of a 
permanent shuttering for the formation of a clay wall. Two examples of such 
construction are noted by Walker (1977 53).  In the village of Chapellhill, Perthshire 
a ruined barn whose walls were constructed of two thin "skins" of brick with a solid 
clay core was recorded. At Leetown, Perthshire (1840’s)  a permanent shuttering of 
brick was used on the external face of the clay wall only, a temporary timber 
shuttering presumably being used on the inside face. One surviving example of this 
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type of construction was surveyed in the course of this research, at Leetown, 
Perthshire21. Brick was used as a permanent shuttering to both the internal and 
external face of the clay core. The brickwork in this example was formed of two half 
brick skins laid in stretcher bond with headers placed intermittently to bond into the 
clay. It seems likely that the brickwork would be built to the height at which headers 
were being introduced, the clay infill then being built up to that height and the whole 
left to solidify before the building work proceeded further. The brickwork is pointed in 
lime mortar although it would appear to have originally been laid in clay.  
There were two principal reasons for constructing a permanent shuttering of brick 
rather than using temporary timber shuttering. Firstly, the brickwork afforded a level 
of protection to clay walls which can be vulnerable to damage by animals. Brick was 
particularly well suited to this as it was easier to construct a thin wall of brick which 
is able to support itself as the clay is infilled than it would be to form it of rubble 
stone work. Walker (1977 8) notes that another reason for forming the shuttering in 
brick was to negate the need for timber shuttering which would help offset the cost 
of the bricks. 
In terms of the technical detail of the construction of this type of composite wall 
there are some comments which can be made in addition to those noted regarding 
the Leetown building above. McGregor (1996 54) notes that ties were made by local 
blacksmiths to tie the brick and clay elements together in a similar fashion to cavity 
wall construction. It can be seen from an image in a modern technical manual on 
earth construction (Morton 2008 53) that where such ties were used to join a brick 
skin with an earth based wall behind, these would run longitudinally rather than 
through the breadth of the wall. By using the tie in this way the brickwork would be 
tied to the earth material whilst at the same time providing additional longitudinal 
strength to the relatively thin half brick wall.  
Although only the example at Leetown noted above was identified during survey 
work, it is almost certain that at a vernacular level clay was used as a bedding 
mortar for brickwork. Morton (2008 53) notes "vernacular construction generally 
uses mortar made of the same soils as the bricks.”. There is evidence that in Ireland 
at the start of the 19th century lime mortar was only used at vulnerable points in 
vernacular brick housing such as quoins and jambs, clay mortar being used in the 
                                                          
21 This is not the example recorded by Walker as shuttering is used for both the internal and external 
faces of the work. It should sadly be noted that this example has been demolished subsequent to 
survey work as would seem to be the case with the other examples recorded by Walker. 
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rest of the build, “in the angles of the houses, jambs and doors &c lime mortar is 
commonly used in order to strengthen the walls” (McEvoy 1802 96). In the absence 
of more extensive evidence for its use, clay mortared brickwork  will not be 
discussed further here but it seems highly likely that clay mortar was used for 
brickwork in Scotland at the vernacular level, particularly given the extent of clay 
mortared stone masonry noted, for example, by McGregor (1996).  
 
A further use of brick in conjunction with earth construction is the over cladding of 
clay buildings with brickwork as a retrospective measure. Three examples of this 
have been found in survey work. At Logie School House, Angus (1850’s), the 
brick over cladding was formed of brick on edge with headers being used to bond 
the brickwork to the clay wall behind and closers inserted where required to 
ensure a rough bond is maintained. This is done successfully with an almost total 
lack of straight vertical joints between courses throughout the build.  When the 
over cladding was being applied the clay wall would have been trimmed back to 
allow the brickwork to sit on the original rubble foundation, rebates being cut to 
allow the headers to bond into the clay wall (Copp 2009 60).   
A second example of over cladding a clay wall in brick can be seen in Luthermuir 
Main Street (1850’s). Although it appears to be one building constructed of brick, 
there is strong evidence for two phases of construction. The first phase, on the right 
of fig. 14.5, shows the brickwork laid with wide joints and largely in stretcher bond 
with only occasional headers. This is indicative of a clay building which has been 
over clad with brick, the headers being used to bond the brick cladding into the clay, 
as at Logie. The part on the left of the same image is built in Scottish bond (five 
stretcher courses to one heading course) and has much tighter joints suggestive of 
solid brickwork at least one brick in thickness. This conclusion is further supported 
by the use of a stone lintel over the window on the right side of the building and a 
rudimentary brick camber arch over the window on the left, these being suggestive 
of clay build and solid brickwork respectively. The third example of such over 
cladding examined in survey work was found at 104 Main Street, Lawrencekirk 
(1880’s).The brickwork here is laid in stretcher bond with thick joints. Occasional 
headers are included to bond back into the clay wall behind. 
This section has examined two techniques which see brick used in conjunction with 
clay building practices and a brief consideration of clay mortared brickwork. Brick 
can be seen to be used as a permanent shuttering in the construction of clay wall at 
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Leetown (1860’s) with a further two examples of this recorded by Walker. The 
practice of over cladding clay built houses can be seen at Logie Schoolhouse 
(1850’s) and in the villages of Luthermuir (1850’s) and Lawrencekirk (1880’s). The 
Luthermuir example is particularly significant as the two phases of construction 
contained in the building are representative of the transition which took place in the 
19th century from brick clad clay wall to solid brick construction. That the same raw 
material would be used for both the making of bricks and the clay wall itself is 
attested to by Robertson (1799 24) who notes that clay in Perthshire was used for 
“various purposes as house buildings, brick making etc.”.  
It would be wrong to ascribe to these practices a technical development in their own 
right as this cannot be discerned from the evidence available. What these 
composite clay and brick structures are demonstrative of is a wider development in 
construction techniques and materials in Scotland. Here is evidence of a move 
away from traditional practice to the creation of a new vernacular employing both 
older and new materials. This is a developmental stage which seems to be lacking 
from English practice, it is not recorded by Brunskill (2009) when writing on brick 
and clay construction, for example. This adds further to the evidence supporting the 
hypothesis that Scotland developed craft practices in the use of brick different to 
those in England. It is important to note, however, that this overlap between clay 
and brick building practices was relatively short lived. By the later 19th century it can 
be seen from examples such as the Victoria Cottages, Luthermuir (1880’s) and 
several buildings in Errol dating to the 1880’s and 1890’s that orthodox brick 
construction quickly came to dominate. Composite brick and clay structures can, 
therefore, be seen as an important, if short lived, stage in the more widespread 
development of the use of brick for building in Scotland. 
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Fig. 14.1 The use of a metal tie to bond a half brick wall to a clay backing (Copyright 
Morton 2008).  
 
Fig. 14.2 Brick used as a shuttering material, Leetown, Perthshire (1860’s), note 
use of headers to bond the two half brick walls to the clay core.  
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Fig. 14.3 Brick over cladding at Logie Schoolhouse, Angus (1850’s) with the brick 
built from the original rubble foundation. 
 
Fig. 14.4 Detail of brick over cladding with clay wall behind, Logie Schoolhouse, 
Angus (1850’s). 
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Fig. 14.5 Main Street, Luthermuir (1850’s), showing two phases of construction 
under one roof, the clay wall on the right has been over clad. 
 
Fig. 14.6 Detail of Main Street, Luthermuir, showing stretcher bond with occasional 
headers tying back into the clay wall behind. 
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Fig. 14.7 104 Main Street, Lawrencekirk (1880’s), brick over cladding of a clay 
building. 
 
 
Fig. 14.8 Detail from 104 Main Street, Lawrencekirk showing stretchers with 
occasional headers bonding into the clay behind. 
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14.2 Brick Ashlar 
The use of brick lined ashlar (a wall formed of an ashlar front facade and backing of 
brickwork) can be traced through documentary evidence throughout the period 
considered in this thesis. During this time, significant technical developments took 
place and these are reflected both in Scottish practice and in technical reference 
works. It is to an examination of this practice and the developments therein that this 
work now proceeds. 
The earliest reference to the use of brick lined ashlar comes as early as when 
Bennet of Grubert discusses the cost of lining walls with brick asking “what you was 
to pay for lining of your walls with brick” and is shocked that “whether you pay for 
the yeard squair when the walls are only faced with brick… the brick men asks as 
much for lining as if the whole were of brick and builded of them” (Hopetoun 1707). 
It can be seen from the 1707 date of this example that brick lined ashlar was one of 
the earliest uses to which brick was put in Scotland. Another early reference to the 
practice was in the construction of the Delftfield Pottery in 1748 which alludes to 
walls with a sandstone face and brick backing three feet in thickness (Kinghorn 
1986 12 and Flemming 1923 77). 
A more comprehensive description of the practice of constructing brick lined ashlar 
and the benefits arising from its use can be seen in the building of Inveraray Castle 
in 1776 “It is thought that if the walls on the inside particularly in the principal and 
attick storeys were faced with bricks, would contribute greatly to the dryness on the 
inside of the rooms and is much better for wainscoting and inside furnishing” 
(Lyndsie and Cosh 1973 73). William Adam employed a brick maker, John Innes, as 
one of the tradesmen to carry out the work at Inveraray. He was contracted “to 
make 50,000 each of water22 and stock bricks from Argyll clay at 12s 6d and 16s 
per 1000 providing own coal” (Lyndsie and Cosh 1973 72). The specification that 
“water bricks” be manufactured is significant as this may imply that these were to be 
used to line walls which were more vulnerable to water penetration either on an 
exposed elevation or at lower levels, showing a sophisticated understanding of the 
properties of the material. 
Of similar date to the building work at Inveraray was Roseneath Castle (1770’s) and 
here, again, can be seen brick lined ashlar walls. It was noted that “A lighter or small 
boat will be required for carrying… bricks that may be necessary for the works”, the 
                                                          
22 Smeaton (1837 183) notes these as being bricks “particularly hard and well burned”. 
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brick, along with lime and freestone, being shipped from Greenock. It was also 
proposed to produce bricks locally “As there is clay here that will answer for making 
of bricks and that it is thought proper to line the inside of the walls of the new rooms 
therewith, which is much dryer than stone and consequently may have the use of 
these rooms the sooner” (Roseneath undated). Brick lined ashlar was also used at 
Taymouth Castle in 1820 (McGillewie 1820). William Atkinson, the architect for the 
project cited a lower cost, and a greatly reduced need for bond timbers as his 
primary reasons for wishing to use brick lined ashlar in this case (Atkinson 1820). 
The four examples of brick lined ashlar described above were almost certainly 
formed as a solid, mass masonry wall, there being no gap or cavity between the 
ashlar facade and the brick backing. Regrettably, none of these examples could be 
surveyed as they are either in buildings which have been demolished or its use has 
been hidden from view by wall finishes (as was always the intention). Technical 
reference works can provide details of the construction techniques which would 
have been employed in building such walls. 
The earliest of which is broadly contemporary with the building at Taymouth Castle. 
Partington (1825 406) describes “Walls which are faced with squared stones, hewn 
or rubbed, and backed with rubble, stone or brick”. Pasley (1826 229) describes the 
method of building brick ashlar walls as follows: “The stone is built in regular 
courses and... ought always to be made to bear fixed proportion to the dimensions 
of the brickwork... It is always desirable that those heights should correspond with 
some regular number of courses of bricks, in order that the whole of the wall, at the 
finishing of every course of stone work should be exactly on the same horizontal 
level, for it is necessary every here and there to introduce bond stones or bond 
courses projecting further into the wall than the general thickness of the 
stonework”23. This form of construction is described again some 80 years later by 
Adams (1906 149) who notes “in a brick wall faced with ashlar the depths of the 
courses of ashlar must be the same as a given number of courses of brickwork so 
as to admit of proper bond stones. The joints of the brickwork should be as thin as 
possible to reduce the settlement.”. 
Smeaton (1836 101) described an alternative form of construction, “compound 
masonry” with the ashlar and brick backing held together with iron cramps, "the 
                                                          
23It may also be remarked that by ensuring the stonework conformed in height to a given number of 
brick courses this would make it much easier to check the work was proceeding level. If the 
stonework and brick backing were uneven this could occur only occasionally with the attendant risk 
that the work would be off level. 
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space between being filled in with small stones or flints, thrown into the mortar.”. 
Something of this method is shown in fig. 14.10, below. This can be seen as the 
beginning of the technical development of brick ashlar towards cavity wall type 
construction, a development which can be seen to be reflected in Scottish practice 
in two buildings cited in this thesis from the later part of the 19th century.   
Despite the outward appearance of a monumental stone facade, Glasgow City 
Chambers (1885) uses a considerable quantity of brick in its construction by 
employing a developed form of brick ashlar. Here, the brickwork lining was laid in 
English Bond and the walls were not constructed as solid mass masonry but rather 
in a form of cavity wall construction specified:  “a cavity 2 inches wide in the 
thickness of all the external walls where shown on plan. A row of galvanised iron 
wall ties of an approved pattern to be used in every fourth brick course no more 
than 2 feet apart. The cavity to be built up solid at all door, window and other 
openings.”. The second example of this type of construction was identified at 
Nenthorn House in the Scottish Borders (1893) where cavity walling with a brick 
backing and ashlar facade can be seen. The specification for this walling stated that 
“The outer brick lined walls to have a 2 inch cavity and tied with iron ties.” (Syme 
1893). Clearly this type of composite brick ashlar wall was very similar in 
specification to that built at Glasgow City Chambers. The use of iron ties at both 
Nenthorn (1893) and the City Chambers (1885) corresponds with the practice 
described by Sutcliffe (1898 91) who notes of brick lined ashlar “Sometimes cast or 
wrought iron ties are used instead of through stones and are to be preferred in the 
case of hollow walls, as stone throughs form bridges or rather aqueducts, conveying 
rain water across the cavity to the brick and plaster within.”. 
It would be mistaken to conclude that with the use of a cavity in these examples that 
solid brick lined ashlar became obsolete. The evidence presented here runs 
contrary to such an assumption. All Saints Episcopal Church in Inveraray was built 
of composite sandstone walls with an inner lining of brick in 1886. The brickwork is 
laid in Scottish bond 3/1. The stone elements at window and door reveals run the 
entire thickness of the wall. A similar technique was used when building Holy Trinity 
Church, Dumbarton Road, Stirling (1875) where the internal brick lining is laid in 
Scottish Bond 4/1. The use of solid brick lined ashlar can, therefore, be seen to 
continue parallel to developments which saw the use of a cavity. 
There is a clear technical development in the examples examined in this section 
from solid brick lined ashlar to the inclusion of a cavity. The exact date of this 
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change is unclear, but as shown above technical writers make reference to an early 
version of the technique in the 1820’s. In a Scottish context from the evidence 
presented in this thesis it would appear that by the second half of the 19th century 
brick lined ashlar incorporating a cavity was beginning to be used. It should be 
noted that well into the 19th century descriptions of mass masonry brick lined ashlar 
are included in technical reference works and the practice would have continued 
parallel to the use of the cavity type construction as evidenced by the use of solid 
brick ashlar at two late 19th century churches in Stirling and Inveraray. Given that six 
of the eight examples cited here are of solid brick lined ashlar without a cavity, 
Scottish craft practice seems to have favoured this technique.  
Craft practices in Scotland seem to have broadly followed orthodox techniques as 
described in technical reference works. It is hard to draw firm conclusions on this as 
none of the examples cited could be surveyed, but from the evidence available it 
seems that there is little to suggest distinct craft practices. The use of brick to line 
ashlar walls does provide a further pillar of evidence to support the view that 
brickwork was employed for a significant diversity of uses and also exhibits a 
surprisingly wide range of geographical locations being found in Angus, Argyll. 
Perthshire, the Borders and Glasgow.  
In the use of brick for this purpose there is certainly evidence to support the 
hypothesis that it was used in a functional manner. Indeed, given it was performing 
specific named functions in many of the examples cited here: drier interiors at 
Inveraray, more rapid drying of walls at Roseneath; avoidance of bond timbers at 
Taymouth and, at Glasgow City Chambers, it is the brickwork which is the true 
structural material of the building, brick lined ashlar was always a functional choice.  
Brick ashlar construction can also be seen to be a significant building practice in the 
wider development of brickwork in Scotland. This was one of the earliest situations 
which demonstrated that brick was a cheaper, more durable alternative to rubble 
which had hitherto been used as the backing for ashlar walling. Brick was a far 
easier material to block bond with ashlar than rubble due to its being built in regular 
courses and consequently a reduced thickness was required. Additionally, as was 
referred to at Inveraray (1776) and Rosneath (1770’s), brickwork was regarded as 
keeping the internal face of a wall drier than rubble. This demonstration of brickwork 
as a cheaper and more durable alternative to rubble was to prove significant as the 
18th and 19th centuries progressed. Brick came increasingly to replace rubble in 
applications where the former may have been expected such as internal partitions 
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and the rear and side elevations of buildings. This is a process which can be seen 
to have started with the use of brick to line ashlar walls in prestige buildings. Again, 
therefore, in addition to there being technical development within the narrow prism 
of this specific application, brick lined ashlar was also an important part of the wider 
development of brickwork in Scotland between 1700 and 1900.   
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Fig. 14.9 Detail of the method of constructing brick lined ashlar showing block 
bonding (a), through stones (b) and the stone cut to fit given courses of brick (ICS 
1898 43). 
 
Fig. 14.10 Compound masonry which encompasses brick / ashlar showing iron 
cramps joining the two parts of the wall (Smeaton 1836 272). 
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14.3 Brick and Rubble Walling 
As well as its use to line ashlar walls, brick can also be seen used to line walls of 
rubble stone. Knowledge of this can be seen in Scotland as early as the end of the 
17th century, in the context of garden walls. Reid (1683 24) recommends brick for 
use in garden walls stating “as for walls, brick is best”. Brick was utilised in this 
context as it was more effective at retaining heat than stone. Several 18th century 
sources remark upon the use of brick in this way, for example Miller (1768 vii) who 
notes “of all materials proper for building Walls for fruit trees, brick is the best; in that 
it is not only the handsomest, but the warmest and kindest to the ripening of the 
fruit”. 
Several documentary sources note the early use of brick for building garden walls in 
Scotland. Defoe (1991 319) records the use of brick by the Marques of Annandale 
in 1724 for building a garden wall, “here I observ’d his lordship was making bricks, 
in order to build walls round his garden”. In 1758 prices were submitted for the lining 
of a wall with brick in the kitchen garden at the Panmure estate. This wall was to be 
11ft high and incurred the following cost: “6 weeks of masons work £6, 24 bolls of 
limestone 2/6 each, £9 and 12,000 bricks required for facing the wall.”(Panmure 
1758). 
There are many surviving examples of brick lined garden walls in Scotland and 
three have been surveyed during the course of this research, Megginch, Perthshire 
(1707), The Pineapple, Dunmore (1761) and Dumfries House Estate, Ayrshire 
(1756). At all three examples, but particularly Dumfries House, it can be seen that 
harder, more vitrified bricks are used on the outer face of the wall with lighter, under 
fired bricks in the centre. This demonstrates a good awareness of the properties of 
the bricks as they came from the kiln.  
All three walls are built of rubble with a brick lining. This follows the advice given by 
Miller (1768 vii) that where brick was expensive or hard to obtain it was the practice 
to build “a stone wall lined with brick.”  The lining of both the walls at Megginch 
(1707) and Dumfries House (1756) is formed of brickwork one brick thick and laid 
primarily in stretcher bond but with intermittent headers to bond the courses 
together. Headers are also placed arbitrarily in the back of the brickwork to bond 
with the rubble behind. As can be seen in fig. 14.15 the lack of consistent headers 
throughout has led to delamination of the layers of brickwork and the rubble wall at 
Dumfries House. The wall at Megginch is of somewhat stronger construction, a 
greater number of headers being placed to bond the brick and rubble elements 
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together. At the Pineapple the majority of the brickwork is, again, a single brick thick 
with headers bonding back into the rubble wall. However, a small section in the 
West Garden is a half brick thick wall laid in stretcher bond but with regular courses 
of headers to bond the brick skin with the rubble wall behind forming what is termed 
a “peach-wall” containing flues (see chapter 12). The consistent use of a brick wall 
one brick in thickness runs contrary to the advice given in contemporary technical 
reference works such as Surveyor (1787 2) which stated that the brickwork should 
be only a half a brick thick, this making it easier to bond with the rubble backing.  
Various methods are given in later technical works for bonding composite rubble 
and brick walls. Adams (1906 151) and Sutcliffe (1898 91) both refer to the use of 
iron ties in bonding a rubble and brick wall together. Pasley (1826 227) felt that it 
was advisable to block bond a brick lining with a rubble backing, the blocks of 
rubble work being coursed to fit three courses of brick. From the three examples 
examined in the course of this research Scottish practice did not utilise any of 
these methods, instead preferring the rather deficient use of occasional headers 
to bond the brick and rubble walling together.  
There is, therefore, significant evidence, both documentary and physical for the use 
of brick to line rubble garden walls. There was no evidence, however, that this use 
spread into other building types. Sutcliffe (1898 91) described walls for domestic 
properties formed of “external walls from 12 to 15 inches thick... they consist of an 
outer skin of stone about 6 inches on the bed, and an inner lining of 4 ½ inch brick.” 
Given no examples of such domestic brick lined rubble walls have been found in the 
course of this research it seems Scottish builders were aware of the difficulties of 
such construction noted by Allen (1893 65): that rubble building requires more 
mortar in order to bed the uneven rubble in place and leading to a greater risk of 
unequal settlement.  
The use of brick lined rubble in the form of garden walls is one of the earliest uses 
to which the material was put in Scotland. The earliest surviving example found 
during the course of this research dating to 1707 with further documentary 
references dating to the 17th century. In terms of technical development the 
structure of such walls changed little. All those surveyed were some form of rubble 
lined with brick, stone copes being employed to protect the vulnerable joints in the 
brickwork. Indeed, there can be seen to be what may be termed a regression in the 
development of this technique as opposed to a development. It largely died out in 
Scotland by the 19th century with no examples being found post 1800. There is also 
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no evidence for the use of the technique widening into domestic construction 
despite technical reference works suggesting this. Scottish practice, therefore, used 
brick lined rubble for a specific purpose following which the use of the technique 
died out. There is little here to suggest a technical development within the use of 
brick lined rubble, but some evidence in support of the hypothesis that brick was 
used functionally. 
Brick lined rubble in the form of garden walls is imbued with an importance in the 
development of brickwork beyond the simple techniques used in their construction 
however. At the time of its earliest employment brick was a virtually unused material 
in Scotland. By using it for garden walls, the material was introduced to a clientele 
who would then go on to use it in other buildings and establish brick works on their 
estates. The use of brick lined rubble walls may have little in the way of technical 
development but when viewed in this context, along with applications such as brick 
lined ashlar and ice house construction, it played an integral part in the emerging 
use of brick in Scotland in the early 18th century. This would lead to wider 
applications in rural and estate housing and, ultimately, the origins of the extensive 
use of the material which can be seen by 1900. 
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Fig. 14.11 The brick wall, cavity, rubble backing and stone copes of the “peach wall” 
at The Pineapple (1761). 
 
Fig. 14.12 The flue of one of the “peach walls” at The Pineapple (1761). 
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Fig. 14.13 Where the wall at the Pineapple is built solid headers bond into the 
rubble backing.  
 
Fig. 14.14 The garden wall at Dumfries House, Ayrshire (1756). 
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Fig. 14.15 Cross section through the garden wall, Dumfries House, Ayrshire (1756) 
 
Fig. 14.16 Sloped section of garden wall, Dumfreis House, Ayrshire. 
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Fig. 14.17 Interior of the garden wall, Dumfries House, Ayrshire showing 
underfired bricks in the centre of the wall and poor bonding between inner and 
outer leaves of brick. 
 
Fig. 14.18 Megginch Garden Wall, Perthshire (1707), the oldest example of 
brickwork surveyed as part of this research. 
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Jambs, Arches and Quoins 
Brick has also been recorded in conjunction with rubble in the formation of both 
arches and jambs at window and door openings. Where the stone being used to 
form the wall was of a type which was unsuitable for squaring and the expense of 
dressed stone was to be avoided, brick could be used to form these features. In 
total nine examples of this have been recorded in the course of this research. 
Geographically these can be seen to be diverse ranging from Aberdeenshire and 
Ardersier in the North to Evertown and Whithorn in the South. There is a significant 
concentration of examples to be found on West Coast islands including Mull, Arran 
and Belnahua. With the exception of the example of a brick arch at Fort George, all 
are in rural buildings which could be considered lower status. It is thus reasonable 
to conclude that the use of brick in this way in conjunction with rubble walling was a 
vernacular rather than orthodox technique.  
Four examples were found in the course of this research of buildings with rubble 
stone walls which used brick arches over openings. The earliest is at Fort George, 
Ardersier (1748), where segmental brick arches are turned over window reveals at 
various points. These are one brick in depth and formed of alternating courses of 
stretchers and double headers. At Drybridge Smithy in Aberdeenshire (1860’s) brick 
is employed to form a segmental arch a brick and a half in depth over both the main 
and secondary entrances. This is formed in three concentric half brick rings. At 
Morebattle Joinery Workshop (1850’s) brick is again used to form arches over all 
openings, these being very shallow segmental arches in form, one brick in depth. A 
semi circular arch is turned over a large window in the centre of the gable. All the 
arches spring from stone springers cut roughly to shape. At the rear of a building in 
Mainstreet, Whithorn (1870’s) brick arches with a very shallow rise sitting 
somewhere between a camber and a soldier arch were identified. These are a 
single brick in depth, all laid as stretchers. This is the only example in which arches, 
quoins and jambs were all formed of brick.  
The second use of brick in conjunction with rubble walls identified in the course of 
this research is to form jambs for window and door openings. At the island of 
Belnahua brick was used to form door jambs, the brick being laid as alternating 
headers and stretchers. This building probably dates to the late 19th century as the 
quarries were abandoned prior to 1914. Similar detailing can be seen on a building 
in Loch Ranza, Arran (1890’s). This is laid in the same configuration as on Belnahua 
with the rubble well coursed to bond with the brickwork.  
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A third example of this can be seen at Salen, Mull where a rudimentary mixture of 
headers, brick on edge and brick bats are employed to fit the rubble walling. The 
majority of the brickwork is only half a brick thick, the stretchers on the face being 
used to bond the brickwork with the rubble. A very similar example to this can be 
seen in Auld Panmure House, Newton Stewart, Wigtownshire (1860’s) where 
alternate stretchers and headers are used to form the majority of jambs but with the 
upper, dormered sections, being built of solid brickwork. Both this example and that 
at Main Street, Evertown, (1870’s) which also utilises alternating stretchers and 
headers to form jambs have stone lintels and sills. Finally, the example at Whithorn 
Main Street uses brick to form window jambs and, in common with the example at 
Auld Panmure House, Newton Stewart, uses brick, alternating courses of headers 
and stretchers, to form the quoins of the building itself.  
As the use of brick to form jambs, arches and quoins in buildings whose primary 
masonry type is rubble can be considered a vernacular technique, it is unsurprising 
that technical reference works make no mention of it. What can be said, however, is 
that the technique in its various applications was not uncommon in Scotland with a 
number of examples identified in this section. It was a technique, however, which 
was geographically restricted to outlying areas such as Argyll, the Highlands and 
Dumfries and Galloway. There is evidence here to support the hypothesis which 
advances the view that brick was used diversely both in terms of location and 
application. There is little in these examples to support the view of a technical 
development in brickwork, however. What can certainly be concluded from the 
examples discussed here is that there is further evidence to support the view of 
brick as a functional material as it was applied to specific applications in these 
examples for which the stone was unsuitable. It was not employed in these cases to 
make the buildings more aesthetically pleasing but rather it was once again proving 
itself as the workhorse material of Scottish construction. 
This is not to say, however, that the structures which were built were not technically 
sound. Where arches were used these were generally correctly constructed and 
bonded, the example at Fort George (1747) being a particularly good one. Likewise 
where brick was used to form jambs, leaving aside the rather rough construction at 
Salen, Mull, this is generally achieved with sound technique and a good 
understanding of the use of brick particularly at Loch Ranza and Belnahua where 
the rubble was very well formed to bond with the brickwork. It would be wrong to 
view these uses of brick as part of a technical development from the use of rubble 
walls to a greater use of brick. The evidence presented in chapters 13 and the 
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subsequent section 14.5 of this chapter are far clearer steps in that process. Brick, 
jambs, arches and quoins are, however, an important demonstration of the diversity 
of uses, albeit functional, to which the material has been put. 
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Fig. 14.19 Drybridge Smithy, Aberdeenshire (1860’s) with brick arches employed 
over openings (Copyright RCAHMS). 
 
Fig. 14.20 Morebattle Joinery Workshop, Scottish Borders (1850’s) showing brick 
arches at openings (Copyright RCAHMS). 
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Fig. 14.21 Brick door jambs, Belnahua, Argyll (1890’s) (Copyright RCAHMS).  
 
Fig. 14.22 Brick quoins at door jambs, Loch Ranza, Arran (1890’s). 
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Fig. 14.23 Brick window jamb, Salen, Mull (1850's).  
 
Fig. 14.24 Internal face of brick window jamb, Salen, Mull showing rough bonding 
with rubble. 
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Fig. 14.25 Brick quoins and window jambs, Auld Panmure House, Newton Stewart, 
Wigtownshire (1860’s). 
 
Fig. 14.26 Brick arches and jambs, Whithorn, Dumfries and Galloway. 
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Fig. 14.27 Main Street, Evertown, Dumfries and Galloway (1870’s), alternating 
stretchers and headers used at window jambs. 
 
Fig. 14.28 Segmental brick arch above window reveal in a rubble walled building, 
Fort George (1747). 
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14.4 Brick Infill to Timber Framing 
Having examined in previous chapters the use of brick in conjunction with stone and 
clay, its use of as an infill material to timber framing will now be considered. The 
technique whereby brick is used in this way is known as “nogging”. Although in 
England it can be seen used to form external walling, in Scotland it is, with only one 
exception, a technique used internally, Walker (1976 55) notes that for internal 
partitions “Brick on edge infill replaced clay in 19th century buildings”. Six examples 
of brick infill have been identified in the course of this research.   
The earliest example of such brick infill panels was found in Blackburn House, West 
Lothian (1772). The bricks used here seem to have been fired at a lower 
temperature given the low level of vitrification in evidence, this being strongly 
suggestive of their having being selected from a kiln load for internal use as they 
would have lacked the necessary durability for use in an external situation. Although 
the bricks could not be said to be laid in a true stretcher bond in the orthodox 
manner, bond is maintained by using cut bricks in a manner similar to closers thus 
avoiding straight vertical joints between courses. The bricks are laid on bed and the 
partition is half a brick thick, the headers being snapped.  
The second example to be considered here dates from the 1780’s and was found at 
81 High Street, Aberdeen. Each course between timbers is regularly set out to be 
three bricks in width consisting of either three stretchers or two stretchers centrally 
and two headers externally to maintain bond. Occasionally, smaller brick bats are 
inserted to fill gaps where the bricks are of uneven size. Each section of brickwork 
rises 12 bricks in height between horizontal timbers. It seems unlikely, however, that 
the wall is a single brick thick, a half brick thickness being more likely. The final 
example of 18th century brick infill panels was found in the Merchant’s House, 
Brechin (1780’s). Here the brick is laid on edge rather than bed, this being the 
earliest example of such a technique. Each panel is accurately set out to be three 
bricks in both height and width. Bond is maintained between courses with the use of 
cut bricks. 
The first use of nogging in a 19th century building is a close off Murray Street, 
Montrose (1800’s). As with previously cited examples thicker vertical than horizontal 
timbers are used and the bricks are laid on bed rather than edge. It is unclear how 
thick the wall is although a half a brick thickness seems likely. A rough form of 
stretcher bond is used with an attempt, albeit not always successful, to avoid 
straight vertical joints between courses being made. This was the only example of 
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nogging used externally, forming, as it does, one wall of a pend. It is likely, however, 
that such work was only used externally given the high level of shelter afforded by 
the buildings above and to each side of this one.  
A further example of this type of work has been identified at a gable at Skipness, 
Argyll (1850’s). The timber frame is formed of three vertical and three horizontal 
timbers, one of which runs along the wall head, the vertical timbers being thicker 
than the horizontal. There are three types of brick evident in the build showing it has 
either been repaired several times or, more likely, was constructed of bricks from 
various sources. Bond, although irregular, is maintained in most of the work with 
straight vertical joints only appearing in isolated instances.  
The final example of brick infill to timber framing to be considered here comes from 
the Commercial Hotel, Stromness, Orkney (1860’s), and is the latest example found 
during research for this thesis. Here the brick is clearly laid on edge, the “frog” of the 
brick showing in some instances. Each panel is accurately set out to be three bricks 
in width with bond being accurately maintained by the use of either three stretcher 
bricks in a course or two stretchers laid centrally with snapped headers externally.  
Having discussed the details of construction from these examples it is possible to 
compare these to instructions given in technical reference works. The earliest such 
work is broadly contemporary to the examples at Blackburn House and Aberdeen 
and notes the timbers should be “measured in” allowing an easy multiple of bricks 
per section (Surveyor 1787 9). In a later, more detailed description, such infill work 
is noted as being “formed by rows of timber quarters set vertically about 3 feet apart 
with the spaces in between being filled with brickwork which is bonded or tied to the 
work by horizontal ”nogging-pieces” every 2 feet nailed to the thicker vertical 
pieces.” (Burn 1870 155). Another, later source, noted that “the spaces between the 
quarterings are spaced out to suit the bricks, and being 4 ½ inches thick, are filled in 
with brickwork; otherwise in thinner partitions the bricks are laid on edge.” (Allen 
1893 124). This is also noted by Hasluck (1905 66) “It is desirable to make the 
distance between the studs some multiple of half a brick so that unnecessary cutting 
may be avoided. Where the studs are only 3in. thick, the bricks must be built on 
edge.”. Often the cheapest quality bricks would be used for this purpose as little 
weight would be placed on them (ICS 1898 16).  
Scottish practice can be seen to reflect some, although not all of the practices 
described above.  The examples at Stromness, Brechin and Aberdeen are certainly 
the most technically correct as all can be seen to be accurately set out with the 
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distance between vertical timbers to fit a given number of bricks. In all cases the 
vertical timbers were thicker than the horizontal, with the horizontal being placed 
between the vertical at all points. However, in Scottish practice the horizontal 
timbers can be seen, in some examples, to be disposed at greater intervals than the 
2 feet (24 inches) recommended above, at Aberdeen and Montrose the distance 
between horizontal timbers is around 30 inches and at Skipness 28 inches.  
The use of poorer quality or under fired bricks can certainly be seen to be the case 
at Blackburn House and possibly Brechin although it is less obvious in this 
examples. At both Skipness and Stromness they are of standard quality. There was 
no evidence to suggest that, as noted by Walker (1976 54), larger bricks were used 
to form the nogging studied during the course of this research, all the bricks being of 
standard size for the time period in which they were being used. Neither was there 
any evidence to confirm the note made by Greir, who, writing on the bricks available 
in Scotland in 1852, notes a brick type known as “feather edged, which are thinner, 
used for penning up brick panels in timber buildings” (Grier 1852 71). The bricks 
used to form nogging in Scotland seem, therefore, to be simply the standard bricks 
used for other purposes with the exception of the fact that they may have lacked the 
durability for use externally. 
Finally, it can be seen that, although nogging is regarded as being commonly 
formed of bricks laid on edge, only the examples at Brechin, Stromness and 
Skipness were actually laid in this fashion, Aberdeen, Montrose and Blackburn 
House were all laid on bed with the walls half a brick thick. This is perhaps 
surprising as there was a clear saving in terms of materials and cost should the 
brick be laid on edge. This is reflected in a price book of 1787 which noted the cost 
of brick nogging as 1 shilling 9d. per square yard when executed with the bricks laid 
flat (on bed) and 1 shilling 3 ½ d. when laid on edge. The labour was also 2d. 
cheaper when the bricks were laid on edge (Surveyor 1787 9). An increase in 
strength and stability is the only explanation for laying the bricks on bed rather than 
edge in such cases.  
From the descriptions above it can be seen that Scottish practice in many ways did 
not follow orthodoxy in terms of the construction of brick infill. Only half the 
examples used brick on edge or set out the distance between timbers to fit a given 
number of bricks (and only two examples at Brechin and Stromness fall into both 
categories). It can be concluded from this that Scotland had distinct craft practices 
in this area. This is likely to be due to the fact that those building in the technique 
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carried over the practices previously employed in the formation of other infill 
techniques. This is an emerging theme which can be seen in various building areas 
as diverse as bond and bridge arch construction. It should also be noted that the 
fact that Scottish practice was to generally use the technique of brick infill for 
internal partitions rather than external walls was a distinct practice in itself.  
It can be seen, then, that the use of brick infill to timber frame is a technique which 
used varying craft practices throughout the examples cited here. It would be wrong 
to ascribe to this a technical development, however. The only evidence for this is in 
the slightly increased likelihood of brick being laid on edge in later examples, 
although this pattern is far from clear. As with many previous sections, however, 
brick infill can be placed in a wider pattern of developments within Scottish building. 
Brick infill almost certainly developed from the use of infilling techniques such as 
“stake and rice” and others whereby lime and small stones or earth material were 
built into a prepared frame (McGregor 1996 43). That brick came to replace such 
techniques from the late 18th century onwards is certainly supported by the evidence 
presented here. Although a linear development from one to the other cannot be 
proven, it is also highly likely that this technical development continued to its natural 
conclusion in the use of half brick thick internal partitions discussed in chapter 1324. 
In terms of technical development, therefore, brick infill panels fit into a wider pattern 
of development if exhibiting little in of themselves.  
Finally, there is evidence in the use of brick infill timber panels to support the 
hypothesis that brick was used in a diversity of applications and locations 
throughout the country. Given the fact examples were found in Montrose, Brechin, 
Aberdeen, West Lothian, Argyll and Orkney, brick nogging was a technique which 
can be found in many areas of Scotland. Brick infill partitions also make a further 
contribution to the diversity of uses to which the material was put. Overall brick infill 
to timber framing can be seen to be an important use of the material in Scotland and 
fits well with the emerging picture of brick as an integral, if functional, part of this 
country’s built heritage between 1700-1900.  
 
  
                                                          
24 The earliest example of a brick partition (Yester 1710) dates to 1710 and the latest example of brick 
infill at Stromness dates to the latter half of the 19th century therefore it cannot be said that one led to 
the other. However, there is a clear trend for brick infill to emerge in the later 18 th and mid-19th 
century with half brick partitions emerging from the early 19th to be dominant in the later 19th century. 
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Fig. 14.29 Detail of brick nogging at Blackburn House, West Lothian (1772). 
 
Fig. 14.30 Brick infill wall from 81 High Street, Aberdeen (1780’s) (Copyright 
SCRAN). 
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Fig. 14.31 Brick on edge infill panels, Merchant’s House, Brechin (1780’s). 
 
Fig. 14.32 Brick infill work in Montrose (1800’s). 
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Fig. 14.33 Brick infill forming an internal gable partition of a barn Skipness, Argyll 
(1850’s). 
 
Fig. 14.34 Brick infill panels dating to the mid-19th century uncovered during repair 
work to the Commercial Hotel, Stromness, Orkney (1860’s). 
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Fig. 14.36 Stone and mortar nogging, Argyll. The similarities between this and the 
gable at Skipness in the same county are clear to see and strongly support the view 
that brick infill developed from such earlier practices (Copyright Historic Scotland). 
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14.5 The use of Stone in Brick Walling 
In addition to the uses noted above which saw brick employed in buildings whose 
predominant masonry material was stone, the opposite can be seen to be the case 
in many buildings which use brick for the majority of their construction but stone for 
certain elements of detailing. This can be seen in many of the buildings cited 
throughout this thesis, in total 113 buildings were recorded as having used stone in 
some way. The most common application was to form window sills of which 85 
examples were recorded. This was followed by copes with 23 examples and lintels 
with 22. Also significant was the number of buildings which utilised stone for the 
construction of their principal elevation but brick for the rear and side walls, 22 
examples in total. The various applications to which stone has been put in 
connection with brickwork are summarised in table 15.1 below and are analysed in 
subsequent sections.  
Use of Stone Recorded Examples 
Sills 85 
Copes 23 
Principal elevation 22 
Lintels 22 
String Course 12 
Reveals 10 
Quoins 9 
Arches 7 
Pilaster capital 5 
Oriel Window 1 
Table 14.1 The uses to which stone has been recorded in combination with 
brickwork. The specific buildings are detailed in appendix 19. 
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Stone Sills and lintels 
Stone window sills are the most common application of the material in conjunction 
with brickwork found in the course of this research. In total 85 examples of this have 
been identified from the buildings discussed in this thesis. This can be seen 
throughout the entirety of the period under consideration. Eighteenth century 
buildings including Stratton House, Montrose (1762), Flatfield Farm House (1785) 
and the group of buildings comprising Greenrigg, Molloyhill and Mackalls House 
around Canonbie (1770’s) all used stone to form window sills. Stone is again used 
for this purpose at the late 18th and early 19th century industrial buildings recorded 
including Stanley Mill, Perthshire (1785), Houldsworth’s Mill (1804), Rutherglen 
Road Mill (1816) and Broomward Mill, Glasgow (1815), all of which employed stone 
to form window sills. This practice continued throughout the 19th century with 
buildings of all classes using stone for this purpose, including domestic buildings 
such as Hawkhill Road, Kincardine (1890’s), industrial buildings as at Strand Street 
Warehouse, Kilmarnock (1879) and engineered structures including Butt of Lewis 
Lighthouse (1862).  The use of stone sills can, therefore, be regarded as a near 
ubiquitous feature of Scottish brickwork and one which was unconstrained by 
bounds of date or geography. The reason for this is best summarised by Pasley 
(1826 23) who noted brickwork was not used to form sills as the greater number of 
joints between individual bricks made water penetration more likely than where a 
single piece of stone was used.  
Of the technicalities of using stone to form sills in brick walling some limited 
comment can be made from technical reference works. Pasley (1826 23) stated that 
the stone should be cut so as to fit a given number of bricks, ideally two in the case 
of window sills, and also that they should project into the brickwork two inches on 
each side (known in Scotland as “lug sills”).  McGarvey (1937 23) gives extensive 
instruction on the practice of setting stone sills in brickwork. Here, again, the 
instruction to form stone sills to match two courses of brickwork including mortar 
joint is again repeated, the exception being so called “slip sills”, that is sills which do 
not project into the body of the brickwork but are flush with the window jamb which 
“may be made any thickness that is desired”.  
It would be wrong from these descriptions and the evidence found in survey work to 
conclude that Scotland developed craft practices which were distinct from those 
common elsewhere. There is a fairly strong corollary between points noted in 
technical reference works and craft practice as recorded in the course of 
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researching this thesis. Where, perhaps, a difference may be noted is in the 
prevalence of the use of stone sills rather than brick for that purpose although this is 
hard to quantify. It is certainly true to say that Scottish practice favoured the use of 
stone sills over other methods. Neither can any particular technical development be 
seen, stone being used throughout the period under consideration. The use of stone 
sills, therefore, despite being a common feature in Scottish brickwork, makes only a 
minor contribution to the developing conclusions running through this work. 
The use of stone to form lintels over window or door openings was much less 
common than for window sills. Only 22 examples of the use of stone lintels were 
noted in the course of this research, arches being a far more common method of 
bridging an aperture. Eighteenth century buildings were more likely to utilise stone 
lintels than later examples. Stratton House (1762), Flatfield Farm (1785) and the 
three brick houses in Canonbie (1770’s) noted above all used stone lintels over 
window openings. East Weems cottage (1865) and Church Lane, Errol (1890’s) are 
two examples of 19th century buildings which used lintels rather than arches over 
openings. These examples are unusual in that they are built of solid brickwork, the 
use of lintels being more common in cavity walled structures. These examples are 
discussed in detail in chapter 15. 
Of the examples recorded, the 18th century lintels at Stratton House and Flatfield 
are both around two bricks in depth with the Canonbie examples being three bricks 
in depth. In the 19th century a greater depth of lintel was employed at East Weems 
Cottage where the lintel is around 3 ½ bricks in depth and 52 Murray Street, 
Montrose is three bricks. There is evidence to show, therefore, that the depth of 
lintels became greater between the 18th and the 19th century. McGarvey (1937 25) 
noted that a load bearing lintel should equal four bricks depth, Scottish practice was 
clearly less cautious than this. The depth which stone lintels projected into brickwork 
in all examples was between ½ and ¾ of a brick corresponding with the ½ brick 
recommended by McGarvey (1937 25). 
As with sills, there is little to suggest distinct craft practices within the use of stone 
lintels in Scottish brickwork. It would likewise be misguided, from the evidence 
presented here, to ascribe any significant technical development in the use of stone 
in this way. However, given the common use of stone lintels in the eighteenth 
century which then tails off at the start of the 19th it is clearly part of a wider 
technical development within Scottish brickwork as a whole. The obverse of this can 
be seen in chapter 15 which shows the increasing commonality of the use of arches 
346 
 
 
 
in Scottish brickwork. It may be considered, then, that the decline in the use of 
lintels in favour of arches is part of a wider development which sees Scottish 
brickwork become more sophisticated and the use of techniques such as stone 
lintels, which would have been known by builders familiar with working in stone and 
clay, becomes more confident and skilled in the manipulation of brick. This fits with 
an emerging pattern which is also evidenced by the increasing use of recognised 
bonds which can be seen to develop in the watershed years of the end of the 18th 
and start of the 19th centuries. Stone lintels do, however, make a comeback in the 
latter part of the 19th century with the increasing use of cavity walling. This can also 
be seen to fit into a pattern of wider developments with the use of bonds diminishing 
as stretcher bond begins to erode the use of those associated with solid walled 
brickwork. There can be seen, therefore, to be an inverse relationship between the 
craft skills of Scotland’s bricklayers and the use of stone lintels.  
 
Stone Copes 
The third use of stone recorded in conjunction with brickwork is in the formation of 
stone copes running along a wall head or gable. Stone copes were employed from 
the outset of brick building in Scotland. Eighteenth century garden walls such as 
Megginch (1707), Dumfries House (1756) and the Pineapple (1761) all employed 
stone copes at the wall head. Fort George used stone copes along the length of the 
brick built rampart walls. Other 18th century brick buildings such as Flatfield Farm 
House (1785) and Stanley Mill (1785) employed stone copes at gables. The 19th 
century also saw the extensive use of the technique with buildings such as Lower 
Granton Road Housing (1840’s) and 215 Causewayside Street, Edinburgh (1880’s) 
all making use of stone to form copes. In total 23 examples of stone copes being 
used in conjunction with brickwork were recorded in the course of this research. 
It should not, however, be considered ubiquitous and it is certainly not as common 
as the use of stone for the formation of window sills discussed above. The group of 
buildings comprising Greenrigg, Molloyhill and Mackalls House around Canonbie 
(1770’s) all employ projecting eaves as a protection to the wall head and, as 
discussed in chapter 11, at the Dairyman’s House (1800) and the early 19th century 
housing in the Calton, Glasgow (1820’s), brick tumbling was used. Many other 19th 
century examples have no particular treatment of wall heads, simply allowing eaves 
to project slightly over the top of the brickwork as can be seen at Colquhoun 
Terrace, Stirling (1890’s), Moy Cottage Luthermuir (1880’s) employed concrete cast 
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in situ to form the cope of the brick gable and the Kinning Park Pumping Station, 
Glasgow (1900) uses a terracotta cope.  
The reason for the use of stone in these situations is much the same as for using 
stone window sills, simply that the greater number of joints in brickwork than stone 
masonry mean that where rain could land on an exposed surface there was a 
greater number of mortar joints into which water ingress could occur. Stone was 
therefore used on such exposed surfaces to prevent this. Pasley (1826 193) again 
notes this stating of copes “Common bricks being porous, it is evident they do not 
offer an advantageous covering for the summit of walls, unless they be laid in 
cement for 1 or 2 courses.” 
It is difficult to make meaningful comment on whether Scottish practice developed 
differently from that used elsewhere but what can be said with some degree of 
certainty is that Scottish practice favoured the use of stone copes over other 
methods of finishing a wall head or gable. This is likely due to the relative availability 
of building stone in Scotland as opposed to other areas where the cost of 
transporting even a small quantity of such stone would have been prohibitive. There 
is, likewise, little in the way of technical development in evidence with the use of 
stone copes. They were employed in the majority of brick structures in Scotland 
throughout the period under consideration with little variation or change. 
 
Stone Quoins 
Stone has been found used at the corners or quoins of walls in nine examples 
during the course of this research. Eighteenth century garden walls such as 
Megginch (1707), Dumfries House (1756) and The Pineapple (1761) all employed 
stone at quoins where a wall terminated. At Fort George (1748) the brick walls 
forming the ramparts have quoins formed of stone. A similar use of stone to form 
the quoins of brick built structures can be seen in the three late 18th century houses 
built in the Canonbie area of Dumfriesshire (1770’s). The use of stone to form 
quoins seems to have largely ceased in the 19th century. Only one example of this 
was recorded, the Kingston Engine Works, 71 Milnpark Street, Glasgow (1873). 
There is only a single reference to this practice in technical writing. McGarvey (1937 
64) notes that when “quoining” as he terms it the stone blocks should be of regular 
sizes and equal to a given number of courses of brick. This can be seen to have 
been adhered to in all the examples found in the course of this research.  
348 
 
 
 
Given the far greater use of stone at quoins evident in the 18th century than in the 
19th, it is, once again, possible to see this in a context of technical developments 
and advancing craft practices. The greater use of stone to form quoins in 18th 
century Scotland may well have been due to a reluctance on the part of craftspeople 
to use brick at a vulnerable area, preferring instead to work with a more familiar 
material. This was obviously not universal as shown in the fact that buildings such 
as Stratton House, Flatfield and Stanley Mill all utilised brickwork at quoins, but 
when viewed in the context of the greater use of lintels in the same period there is a 
convincing body of evidence to support this. It may also have been easier for 
craftspeople who were experienced in setting out a wall in stone to take the initial 
plumbing from cut stone than from brickwork. 
 
Brick rear and side elevations 
The use of brick to form the side and rear elevations of buildings with a front facade 
of stone is one of the principal reasons for the underestimation of the materials 
importance in Scottish building practice. A significant number of examples of 
buildings which had a front facade of stone but which used bricks for the side or rear 
elevations were identified in the course of this research, in total 22 examples being 
noted. The use of brick in this way can be shown to be entirely concentrated in the 
second half of the 19th century. The earliest example of a brick rear elevation in a 
building otherwise constructed of stone found in the course of this research was at 
East Weems, dating to 1865. This and the other examples recorded support the 
view of Worsdall (1979 33) when writing on the practice in the context of tenements 
who noted “gables and back walls came to be built of the material” only from the 
1870’s onwards. 
Despite a concentration in the date range, examples of this form of construction can 
be seen to be diverse geographically and in the building types in which it is seen. 
Rural housing including the earliest building discussed in this section, East Weems 
Cottage (1865) and Moy Cottage, Luthermuir (1890’s) can be seen to use brick for 
rear and side elevations. Urban housing used brick to form rear and side elevations, 
for example 66 Orchard Street, Glaston Ayrshire (1890’s), North Back Road, Biggar 
(1890’s) and Loreburn Terrace, Dumfries (1880’s). Industrial buildings also 
employed the technique with examples including the Cleansing Depot, Bell Street, 
Glasgow (1896). It is the use of the technique in tenements, however, which is most 
extensive. 
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This can be seen in many examples throughout Glasgow, to give just five which 
have been recorded in the course of this research, 61 Bridge Street (1870’s), 22 
Bridge Street (1884), 141 Bridgegate (1880’s), 185 Buchanan Street (1890’s) and 
Sauchiehall Lane (1870’s). Stirling also has a significant concentration of tenements 
showing this type of construction such as Colquhoun Terrace (1890’s), 58 Upper 
Craigs Street (1890’s), 5-8 Main Street, St Ninians (1880’s) and 76 Murray Place 
(1886). A row of tenements in Mill Brae Street, Dumfries (1880’s) has brick rear 
and side elevations. Finally, it was noted of a tenement in Edinburgh in 1886 “The 
gables are of brick work.” (Gowans 1886, 30). 
The most significant technical feature of this form of construction is the bonding of 
the stone elevation with the brickwork. It was considered best practice by McGarvey 
(1937 25) to ensure that the stone corresponded with a given number of courses of 
brick. He also recommended when constructing such buildings to treat the quoin 
stones as the corner leads for the brickwork. In the majority of cases it can be seen 
that an attempt was, indeed, made to cut the stone to fit a given number of courses 
of brick ranging from between three and five courses. It should be noted that this 
was not always adhered to, some examples were identified including 185 Buchanan 
Street, Glasgow (1890’s) where the stone did not fit a given number of bricks 
requiring levelling courses of half or quarter bricks to be laid. This was deemed poor 
practice due to “the extra labour involved in cutting of brick” (Hasluck 1905 32). The 
reason for this failure may have been that it is easier to cut a brick than a large 
piece of stone therefore it was less trouble and expense to cut the brick to fit the 
stone rather than vice versa. 
Emerging in the mid-19th century the use of brick to form the rear and side 
elevations of buildings whose front elevation is of stone is certainly a development 
in the way the material was used. This allowed brick of poorer visual quality to be 
employed which was significant to the use of brick in Scotland as it created a market 
for composition or common bricks. This is well attested to by McLean (1901 209) 
who wrote “these blaise bricks are used chiefly for inside partitions, gable walls etc. 
and other places where there is no excessive pressure or exposure”.  
The second significance of this use of brick is that it marked a further triumph of the 
material over rubble stone. This is a conclusion which is well described in a 
contemporary building manual at the end of the 19th century which stated of bricks 
“Their cheapness, and the facility with which they can be laid has led to their 
adoption in lieu of rubble. Brick walls are also straighter than rubble walls and 
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require less plaster.” (Sutcliffe 1898, 91). There is no doubt that as the 19th century 
progressed brick certainly came to replace rubble for the construction of secondary 
elevations.  
There is a total absence of descriptions in technical reference works to the 
practice of building rear and side elevations of brick. This is strongly indicative of 
Scotland having developed a distinct craft practice in this area and may have 
developed due to the high regard which Scotland had for stonework or the lack of 
a tradition of gauged brickwork which could have taken the place of the front 
stone facade. Regardless of the explanation, it seems clear that the use of brick 
for the rear and side elevations of structures was certainly more common in 
Scotland than elsewhere and, although not a craft practice uniquely Scottish, is 
certainly a difference in the way the material was employed. 
The use of brick for rear and side elevations of buildings whose principal facade 
is of stone can be seen to be the epitome of brick as a functional material. Not 
considered worthy for use in the main elevation, it is brick nonetheless which 
performs the main structural function of the building and which forms the majority 
of its fabric. It is this use more than any other which can be said to embody 
functionality. This application, along with the use of the material for industrial and 
working class housing also led to the denigration of brick in the eyes of many 
writing on Scottish buildings. If three of the four elevations of a building are of brick 
as well as the internal walls it is more proper to regard it as a brick building with a 
stone facade. It is because brick was used in such functional rather than decorative 
or architectural ways that its use has been underappreciated prior to this research 
taking place. 
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Fig. 14.37 Pineapple Garden wall, stone used to form quoins. 
 
Fig. 14.38 Stone quoins and copes, ramparts, Fort George (1747). 
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Fig. 14.39 Quoins, sills and lintels all formed of stone, John Mackalls House, 
Canonbie (1774). 
 
Fig. 14.40 Kingston Engine Works, 71 Milnpark Street, Glasgow (1873), stone 
quoins are used throughout. 
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Fig. 14.41 North Back Road, Biggar (1890's), stone is used at the quoin where the 
brick and stone walls meet as well as reveals, sills and lintels. 
 
Fig. 14.42 Stratton House, Montrose, stone reveals, lintels and sills. 
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Fig. 14.43 Flatfield Farmhouse, Perthshire (1785) stone reveals, sills and lintels, 
similar to those used at Stratton House. 
 
 
Fig. 14.44 Stone dressing around windows, string course and lintels in brick walled 
tenement, 52 Murray Street, Montrose (1890’s). 
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Fig.14.45 Stone sills, Houldsworth's Mill, Glasgow (1804) (Copyright RCAHMS). 
 
 
Fig. 14.46 Stone sills, Broomward Mill, Glasgow (1814) (Copyright RCAHMS). 
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Fig. 14.47 Stone lintels and sills are used in conjunction with cavity walling at 
Church Lane, Errol (1890's). 
 
Fig. 14.48 Brick side elevation with principal facade of stone, 185 Buchanan 
Street, Glasgow (1890’s), stone is also used to form copes. 
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Fig. 14.49 The Kinning Park Pumping Station, Seaward Street, Glasgow (1900) 
employs terracotta rather than stone as a cope. 
 
Fig. 14.50 Brick side and rear elevation with stone front facade, 141 Bridgegate, 
Glasgow (1880’s). 
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Fig. 14.51 Brick side elevation in workers housing, 66 Orchard Street, Galston 
Ayrshire (1890’s). 
 
 
Fig. 14.52 Brick rear elevation of an industrial building, Cleansing Depot, Bell Street, 
Glasgow (1896). 
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Fig. 14.53 Twenty Two Bridge Street, Glasgow (1884), a similar technique is 
used at nearby 61 Bridge Street, Glasgow. 
 
 
Fig. 14.54 Loreburn Terrace, Dumfries (1880's), brick is used for the side and 
rear of the building. 
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Fig. 14.55 Tenement, Mill Brae Street, Dumfries (1880’s) with brick rear elevation. 
 
 
Fig. 14.56 Brick rear elevation, 76 Murray Place Stirling (1886), other notable 
examples in Stirling include 5-8 Main Street St Ninians (1880's) and 58 Upper 
Craigs Street (1890’s). 
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Fig. 14.57 Brick side elevation in the tenement at 23 Newhouse Road, Stirling 
(1890’s). 
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Chapter 15 Brick Arch Construction 
An arch is a method of using masonry to bridge an opening or gap. Arches can be 
defined in several ways. Firstly, the form of the arch can be defined with this 
research showing that segmental, camber and semi circular are the three most 
common forms used in Scottish brickwork. The depth of the arch can also be 
defined, this is expressed as the number of bricks which make up the distance 
between the extrados (outer curve) and intrados (inner curve) of the arch. Thirdly, 
the bond of the arch, defined in the relationship of headers and stretchers, can also 
be noted. Lastly, in arches which are not semi circular in form, the angle of 
skewback can be measured. This is the angle at which the arch springs from the 
main body of the wall.  
This chapter will examine all brick arches identified in the course of this research, 
each subsection discussing one of the principal forms of arch identified in Scottish 
practice with a final section regarding the limited number of examples which are not 
segmental, camber or semi circular. Being the earliest form for which evidence 
exists in Scotland, segmental arches will be considered first.  
 
15.1 Segmental Arches 
In simple terms a segmental arch is one with an extrados and intrados formed of a 
curve less than a semi circle. It can further be defined as being struck from one 
centre halfway between abutments (jambs in the case of window and door 
openings), but at a distance below the springing line (Allen 1893 34). Segmental 
arches are the earliest form used in Scottish brickwork, several examples being 
identified in survey work in 18th century buildings. This can be seen at Fort George 
(1748), Stratton House, Montrose (1762) and Stanley Mill (1785). The use of 
segmental arches continued throughout the first half of the 19th century, for example 
at the housing in Green Street, Calton, Glasgow (1820’s). As will be seen in 
subsequent sections of this chapter, other forms of arch were growing in popularity 
by this time, camber arches from the 1840’s and semi circular from the 1850’s. 
Despite this, the use of segmental arches continued to be widespread throughout 
the later part of the 19th century, examples from this period including Estate 
Housing, 624-644 Crow Road, Glasgow (1885), 62 Tryst Road, Stenhousemuir 
(1890’s) and a cluster of buildings in Errol.  
363 
 
 
 
In total 32 examples of the use of segmental arches have been identified in Scottish 
brick buildings. These were not restricted to any particular geographical area, 
examples being found in Stirlingshire, Glasgow, Perthshire, Highlands, Angus, 
Aberdeenshire, Lothians and Edinburgh. Neither was the use of segmental arches 
restricted to any particular building type. It was commonly used in domestic 
structures with the examples cited in Crow Road and Larbert being joined by a 
cluster of four buildings in Errol which all used segmental arches and two examples 
of housing in Newtongrange, Fifth Street (1875) and The Square (1895). Industrial 
buildings also made use of segmental arches, eleven examples in total being found 
including Kerse Road Mill, Stirling (1898), Barrowfield Weaving Factory, 103-111 
French Street, Glasgow (1889) and Blinshall Works, Dundee (1866). Segmental 
arches can be seen, therefore, to be diverse in terms of geographical spread, the 
types of building they were employed in and the period in which they were utilised.  
Segmental arches can be categorized by their depth, bond and angle of skewback. 
By far the most common depth of segmental arch in Scotland was a single brick. 
This was found in 24 of the 31 examples discussed in this thesis and can be seen in 
all the domestic examples surveyed such as those in Errol, Newtongrange and 
Crow Road, Glasgow. Industrial buildings also make extensive use of one brick 
thick segmental arches as at Rumford Works, 233 London Road, Glasgow (1892) 
and Polton Paper Mill, Midlothian (1860’s). A depth of one and a half bricks was 
used in five examples of segmental arches. These include the Cleansing Depot, 
142-4 Bell Street, Glasgow (1896) and the Warehouse, 19-37 Otago Street, 
Glasgow (1887). The majority of these examples are in buildings which are over 
three storeys in height, the use of the extra half brick of thickness being due to the 
increased load which the arch had to carry. At Blinshall and Otago Street, Glasgow, 
the use of the extra half brick thickness seems to have been more decorative than 
functional, a special brick being used in both cases to form the outer half brick ring.  
Only two examples of a segmental arch two bricks deep were found, at Clyde Place, 
Glasgow (1890’s) and Butt of Lewis Lighthouse (1862), a depth of two bricks being 
used due to the greater strength required.  
A significant diversity in the way in which segmental arches were bonded can be 
seen in Scottish brickwork. The most common configuration was to use a single 
course of stretchers, this being evident in fifteen examples including Stanley Mill 
(1785), Green Street, Calton Glasgow (1820’s), Royal Bank Building, Luthermuir 
(1890’s) and The Square, Newtongrange (1895). Another common configuration is 
the use of alternating courses formed of a single stretcher followed by a course of 
364 
 
 
 
two headers. Five examples of this were found including Fort George (1748), 
Stratton House, Montrose (1762), Crow Road Housing, Glasgow (1885) and 47 
Upper Gray Street, Edinburgh (1870’s). A third configuration recorded to form 
arches a single brick in depth is two concentric rings of headers. This was found in 
four examples as at Rumford Works, 233 London Road, Glasgow (1892) and Polton 
Paper Mill, Midlothian (1860’s).  
 
Arches a brick and a half in depth were principally formed of two configurations. In 
two examples a header and a stretcher were used, the header alternating between 
the inner and outer brick of a course as can be seen at the Admiral Street Rivet 
Works, Glasgow (1870’s). In two further examples a course of headers and a 
course of stretchers are laid concentrically. These were both found in Glasgow at 
the Warehouse, 19-37 Otago Street (1887) and Barrowfield Weaving Factory, 103-
111 French Street (1889) with both having the header forming the outer course, this 
being formed of a special brick. Only a single example of the use of three concentric 
rings of headers was found, this being at Blinshall Works, Dundee (1866). Finally, 
both examples of segmental arches two bricks in depth were formed of four 
concentric rings of headers, this being considered the most structurally sound 
method of forming an arch, noted by Pasley (1826 77) as being due to the fact that 
using concentric rings of headers avoided the greater width of joint which would 
have occurred on the extrados had the bricks been laid as stretchers.  
The angle at which the skewback from which the segmental arches spring also 
exhibits considerable diversity. This angle is most commonly within the range of 80-
85 degrees as identified in 15 examples. The greatest angle at which a skewback 
was formed was 85 degrees, this being seen in both the housing in Church Lane, 
Errol (1890’s) and Kerse Mill, Kerse Road, Stirling (1898). Six examples of 
skewbacks angled between 70 and 80 degrees were found including Stanley Mill, 
Perthshire (1785) and the Cleansing Depot, Bell Street, Glasgow (1896). 
Skewbacks within the range 60 to 70 degrees were found in three examples 
including those at Barrowfield Weaving Factory (1889) and Crow Road Housing, 
Glasgow (1885). A further five examples were found of skewbacks angled at 
between 35 and 60 degrees including the Calton Tenement (1820’s) and 47 Upper 
Gray Street, Edinburgh (1870’s).  
The final characteristic of segmental arches to consider is the type of arch in respect 
to the formation of the individual brick voussoirs. Gourlay (1903 8) describes the 
building of three classes of arch in his advice to Scottish bricklayers. The first, a 
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bonded arch in which the “bonding is done by dividing the 12 inches of depth into 
three parts and allowing two thirds of the depth for the stretcher and one third for the 
header” can be considered to be precisely laid out and akin to a gauged arch. The 
second type is the rough cut or axed arch which is formed of “ordinary bricks” which 
the bricklayer has “cut with his axe” giving a rough joint between the bricks. The 
third class of arch was the “rough arch” in which the bricks are uncut and the joints 
formed are, therefore, of a V shape. Gourlay considers if this type of arch is being 
constructed concentric rings of headers are the most effective way to achieve this.  
Of the three categories listed by Gourlay the first can be discounted from the 
evidence presented in this thesis. No examples of such construction were found. 
Scottish practice can be seen to largely favour the use of what Gourlay terms “rough 
cut arches”. In two examples, Stratton House (1762) and the Estate Housing, 624-
644 Crow Road, Glasgow (1885) bricks at the centre of the arch are roughly cut to 
form a key for the arch. Scottish practice in the building of segmental arches, 
however, also sees the use of uncut bricks to form “rough arches” as can be seen at 
Stanley Mill, Perthshire (1785). Pasley (1826 77) describes arches in which “none of 
the bricks are cut or rubbed to suit the splay” as plain arches. He devotes 
considerable time to the construction of such arches and raises no objection to their 
use. ICS (1909 37) classifies arches constructed of common bricks, uncut, to be 
“rough arches”. The bed surfaces of which “are not therefore on radial lines... the 
radial lines are assumed to pass through the centre of each mortar joint.”  
In the absence of the cut, rubbed and gauged brick arches described by Gourlay 
above and also by authors such as Hasluck (1905 106-114) who discusses only this 
method of construction, it would be seem on first consideration that Scottish craft 
practice was divergent from that discussed in technical reference works.  Given 
Scotland has a complete lack of any tradition of gauged brickwork this is a 
somewhat misleading comparison, however. Scottish practice in the formation of 
segmental arches of uncut “rough” bricks was described by various authors as 
discussed above including Paisley, Gourlay and ICS. It would be wrong to conclude, 
therefore, that Scottish craft practice was different to that elsewhere in any other 
regard than it simply did not use gauged brickwork. It was simply restricted to 
certain methods of construction, the rough or axed arch. Where craft practice was 
different is in the general disregard for the advice to use concentric rings of headers 
in such arches, this being practised in only three of 31 examples. This, along with 
the absence of gauged brickwork does support the hypothesis advanced at the 
outset of this thesis that Scottish brickwork developed craft practices different to 
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those used elsewhere and discussed in technical reference works. There is also 
support here for the hypothesis that Scottish brickwork was functional in character 
with craft practices reflecting this. The use of rough arches can certainly be said to 
reflect functionality as can the absence of gauged work.  
There can be discerned within the construction of segmental arches a clear 
technical development. All the examples found prior to the mid-19th century were a 
single brick in depth. Indeed, the earliest example identified of a segmental arch 
greater than one brick in depth is the Butt of Lewis Lighthouse in 1862 with the 
earliest arch a brick and half in depth being Blinshall, Dundee in 1866. As has 
already been discussed the reason for increasing the depth of a segmental arch 
was most commonly due to a requirement to carry a greater superincumbent 
weight. The development of arches of greater thickness may be seen as a product 
of Scottish brick buildings becoming larger and more sophisticated with segmental 
arches consequently becoming deeper. There is certainly a development towards a 
greater depth of arches in the period under consideration in this thesis.  
It is harder to discern a technical development within the bonding of segmental 
arches. From the 18th century there was a diversity of configurations used. New 
bond patterns did begin to emerge from the mid-19th century, this being a product of 
the technical development discussed above, both the increasing depth of arches 
and, in two cases, of the use of special bricks for decorative purposes. Likewise, 
despite a range of angles being used in the formation of skewbacks there is no 
clearly discernible technical development. It could be argued that, given the three 
18th century examples of segmental arches all used an angle greater than 70 
degrees, it being the 1820’s before an angle more acute than this was used, that the 
angle of skewback became more acute between the 18th and 19th century. Given the 
extensive use of angles of skewback greater than 70 degrees throughout the 19th 
century this development was certainly not linear, however. Segmental arches, 
therefore, support the hypothesis that Scottish brickwork underwent a technical 
development in respect to the depth of the arch but this is less clear when the 
bonding arrangements and the angle of skewback are considered. Segmental 
arches are the earliest form of arch used in Scottish buildings and, as noted above, 
make some important contributions to the overall understanding of the development 
of Scottish brickwork between 1700-1900. 
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Fig. 15.1 Segmental arch, Fort George (1748), one brick in depth, alternating 
courses formed of a stretcher or double headers. This is the oldest brick segmental 
arch in Scotland.  
 
Fig. 15.2 Segmental relieving arch over large window opening at Stratton House, 
Montrose (1762), one brick in depth alternating stretcher / headers. 
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Fig. 15.3 Segmental arch turned over window opening, Stanley Mill (1785), one 
brick in depth, all courses formed of single stretchers.  
 
Fig. 15.4 Segmental arch above door opening, Green Street, Calton, Glasgow, 
(1820’s) (Copyright SCRAN). 
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Fig. 15.5 Cleansing Depot, Bell Street, Glasgow (1896), segmental arches 1 ½ 
bricks in depth formed of an inner course of stretchers and an outer course of 
special headers. 
 
Fig. 15.6 The use of segmental arches for larger spans can be seen in this Glasgow 
example where camber arches are used over window openings with segmental 
arches over the entrance and larger windows, Admiral Street Rivet Works, Glasgow 
(1870’s). 
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Fig. 15.7 The same can be seen at the Royal Bank Building, Luthermuir (1890’s) 
where segmental arches are turned over the larger openings with camber arches 
over smaller apertures. 
 
Fig. 15.8 A segmental arch one brick in depth formed of two concentric rings of 
headers at Polton Paper Mill (1860’s) (Copyright RCAHMS). 
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Fig. 15.9 Blinshall Works, Dundee (1866), segmental arches turned above window 
openings. 
 
Fig. 15.10 Segmental arch, Admiral Street Rivet Works, Glasgow (1870’s), one and 
a half bricks in depth, alternating stretcher header / header stretcher in each course. 
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Fig. 15.11 Segmental arches with a very shallow angle of skewback, Errol High 
Street (Adjacent Picture House) (1880's), one brick in depth. 
 
Fig. 15.12 Two styles of segmental arches, Errol High Street (Stone Dressing) 
(1880's). 
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Fig. 15.13 Segmental arch, South Bank Road Errol (1880's). 
 
Fig. 15.14 Rumford Works, 233 London Road, Glasgow (1892) segmental arches 
one brick in depth. 
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Fig. 15.15 Segmental arch formed of special bricks, 62 Tryst Road, Stenhousemuir 
(1890’s). 
 
Fig. 15.16 Segmental arches, Luggerwood Street, Newtongrange (1875). 
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Fig. 15.17 Segmental arch, Crow Road Housing, Glasgow (1885), alternating 
courses of stretcher / two header. 
   
Fig. 15.18 Two types of segmental arches, 58-72 Tobago Street, Glasgow (1883), 
the lower is 1 ½ bricks in depth formed of an inner course of small beaded 
stretchers and an outer course of headers, the upper one brick in depth formed of a 
single course of special stretchers. 
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Fig. 15.19 Segmental arches, Barrowfield Weaving Factory, Glasgow (1889), 1 ½ 
bricks in depth formed of an inner course of small beaded stretchers and an outer 
course of headers, an identical formation to that seen in Fig.15.18. 
 
 
Fig. 15.20 Kerse Road Mill, Kerse Road, Stirling (1898), segmental arches 1 ½ 
bricks in depth formed of three concentric rings of headers, the inner course of 
Bullnose specials. 
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Fig. 15.21 Segmental arches, 47 Upper Gray Street, Edinburgh (1870’s), one brick 
in depth formed of alternating courses of a single stretcher / two headers, using 
single splayed specials. 
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15.2 Camber Arches 
A camber arch can be defined as one which has a horizontal extrados and only a 
slightly curved, or “cambered”, intrados. The rise of the curve on a camber arch was 
fairly slight, Gourlay (1903 9) notes it as being roughly an eighth of an inch per foot 
of span. The joints between bricks in a camber arch must radiate to a supposed 
point much closer to the centre than would be the case in segmental arches. A 
camber arch is differentiated from a straight arch by Allen (1893 34) as being due to 
the fact that “the intrados or soffit [of a cambered arch] rises slightly in a flat curve 
toward the centre. As a rule, in fact, all flat or straight arches should be thus made 
with a small camber to allow for settling.” As no examples of arches with straight or 
flat intrados were found in the course of this research all arches which have a 
horizontal extrados are camber arches. In total 44 examples of buildings which used 
camber arches in their construction have been noted in the course of this research 
making it the most commonly used form of arch in Scottish brickwork.  
The earliest attempt at forming camber arches in Scotland was found at Stratton 
House, Montrose (1762). This, along with a similar example at Flatfield Farmhouse, 
Perthshire (1785) are very rough and cannot be considered camber arches in the 
true sense. They are closer to this than to segmental arches, however, the intention 
being to create an arch with a shallow rise and flat extrados and they are certainly 
demonstrative of an awareness of camber arches if not their correct execution. 
It is with the building of the group of Glasgow cotton mills in the early decades of the 
19th century that camber arches begin to be constructed along more recognisable 
principals. At Houldsworth’s Mill (1804) camber arches with a flat extrados and very 
shallowly curved intrados are used. Such shallow curved intrados and an angle of 
skew back of 78 degrees, together give these arches the appearance of what today 
would be termed a soldier arch. Very similar arches can be seen at both Broomward 
Cotton Mill (1815) and Old Rutherglen Road Mill (1816). These examples both 
spring from a skewback of 80 degrees, the same as the segmental arches at 
Stanley. The camber arches in all three of these buildings are one brick in depth. 
Camber arches were also used extensively in the brick buildings at Granton erected 
in the 1840’s. These are built with a far greater degree of accuracy and 
sophistication than any camber arches built before or, indeed, afterwards until the 
advent of special bricks for the purpose toward the end of the 19th century. The 
bricks in the various Granton buildings including the Warehouse at West Harbour 
Road (1880) and the housing at Lower Granton Road (1848) are accurately cut and 
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set out according to correct principals as noted, for example, in a contemporary 
work by Penny (1836 410). This describes the method of setting out a camber arch 
as follows: 
 “[the camber arch] is first drawn out full size on a board; the top part is a 
straight line; the lower, the curved line of the camber slip25, a segment of a circle, 
and the sides the inclination of the skewback of the arch, which is usually inclined 
about seven and a half inches from the upright of the reveal. The top and bottom 
lines are then divided into an equal number of equal parts, and lines radiating are 
drawn as shown in the cut. The joints follow the curve of the camber slip. The 
curved line at the bottom given by the camber slip is cut by means of the bevel; 
every angle of each brick being different, they are copied by the bevel and set off in 
succession by the mould and numbered, so that for the rest of the operation the 
workman has only recourse to the mould.”  
This description is of a complex and sophisticated process and one which can be 
seen to be followed at the examples of camber arches built at Granton in the 
1840's. As already mentioned, following the true and complex method of setting out 
camber arches is highly unusual in Scottish practice, these are the only examples of 
such found in the course of this research, and may, therefore, be considered to be 
indicative of English craftsmanship.  
In order to allow the bricks in such an arch to radiate correctly to the supposed 
centre point some cutting would have been necessary as discussed in chapter 5. 
Pasley (1826 74) notes this as cutting the bricks to the correct splay, this meaning 
they form a wedge shape, thicker at the top than at the bottom. This is sometimes 
referred to as the “sommering” of the arch.  Partington (1825 377) notes that the 
bricks in such arches are wedge shaped but that those at either extremity taper less 
than at the centre. As the extrados is flat it is not possible to use uncut bricks alone 
to form the “rough” arches discussed earlier in the context of segmental arches, 
some cutting is always necessary to allow the formation of a camber arch. As no 
gauged camber arches have been found in Scotland (although Granton is close to 
this) all camber arches can therefore be categorised as “rough cut” or “axed”. 
Following the rough examples of the 18th century and the developments in Glasgow 
and Granton in the first half of the 19th century, camber arches came to be used 
extensively throughout Scotland from the 1850’s onwards. In a domestic context 
                                                          
25The camber slip is defined by Penny (1836 410) as “a piece of wood slightly curved on the upper 
side and serving as a centring” for the construction of straight arches.” 
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mid-19th century examples include Rosemount Building, Edinburgh (1857), 
Beltonford Housing, Dunbar (1863), Kelvindale Paper Mill Housing, Edinburgh 
(1864) and Jordanhill Co-operative Housing, Glasgow (1877). Later domestic 
examples include the Estate Housing, 624-644 Crow Road, Glasgow (1885), the 
rows at Hawkhill Road, Kincardine, Fife (1890’s) and the small rural tenements in 
Buchlyvie and King Street, Doune (1890’s). Camber arches were also used in 
industrial buildings in this period. Examples include Hayford Mill, Cambusbarron 
(1865), Standard Oil Works, 54 Admiral Street Glasgow (1898) and East Princes 
Street Bakery, Rothesay (1900). The split between domestic and industrial buildings 
which utilised camber arches in the period under consideration is fairly even, 25 
examples were from industrial buildings, 17 examples from domestic buildings with 
two examples at Minard Hall (1899) and Victorian Toilets, Rothesay (1899) of the 
use of camber arches in public buildings. There can, therefore, be seen to be 
significant diversity in terms of both the type of building which utilised camber 
arches and the geographical spread of these.  
The need to cut bricks to shape diminished in the later part of the 19th century with 
the advent of pre formed arch bricks. These were included in the list of specials 
described by Allen (1893 8-11) and, most significantly in a Scottish context, were 
produced by the firm Allan and Mann from the mid-19th century onwards. Examples 
of the use of special bricks to form camber arches can be seen from this period 
onwards, Hayford Mill, Cambusbarron having camber arches formed of specially 
moulded bricks produced by Alan and Mann as early as 1865. Other probable 
examples date to the end of the period under consideration here, these being the 
tenement in King Street, Doune, Perthshire (1890’s), the East Princes Street 
Bakery, Rothesay (1900) and the Railway Stables, Bell Street, Glasgow (1900).   
Only two depths of camber arch have been found in Scotland, a single brick or a 
brick and a half. The most common depth of camber arch is certainly a single brick, 
this being seen in 38 of the 44 examples noted in the course of this research. Of the 
six examples of arches 1 ½ bricks in depth, four of these came from buildings in 
Granton, the others being the Rosemount Building, Edinburgh (1859) and a solitary 
example in a tenement in Kilmarnock. With the exception of the Kilmarnock 
tenement, camber arches constructed post 1860 were all a single brick in depth 
showing this to be the dominant practice in that period.  
Arches one brick in depth were either formed of a single course of stretchers or 
alternate courses of stretchers and headers. The use of a single stretcher is the 
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most common practice, this being noted in 35 of the 38 examples of camber arches 
a single brick in depth. The three examples which are formed of stretcher and 
header courses are the rather roughly constructed examples at Stratton House 
(1762) and Flatfield Farm (1785) and Houldsworth’s Mill, Glasgow (1804). All three 
of these date to the 18th or early 19th century and it can be fairly conclusively shown, 
therefore, that by the mid-19th century the use of a single stretcher to form camber 
arches in Scotland had replaced the use of alternating stretchers and headers, 
clearly constituting a technical development in craft practice within Scottish 
brickwork.  
Where a brick and a half depth was used two bond configurations have been 
identified. In four examples, all in Granton, a closer / stretcher / closer course 
alternated with one formed of a header and a stretcher. The exceptions to this were 
the building recorded at 3 John Finnie Street, Kilmarnock (1880’s) which utilised 
courses formed of a header and stretcher, the header alternating between the 
intrados and extrados and the Rosemount Building in Edinburgh (1857). Finally, a 
single example of courses with closers alternating with courses containing headers 
and stretchers was identified in the Warehouse, Granton (1845). 
The angle of the skewback from which Scottish camber arches sprang can be seen 
to vary from 45 degrees at its most acute at the Railway Stables, 174 Bell Street, 
Glasgow (1900) to 85 degrees at its least acute at Kerse Road Warehouse, Stirling 
(1898) and Luthermuir Main Street (over cladding (1850’s). Other examples of acute 
angles of skewback can be seen with 60 degrees at the Warehouse, 19-37 Otago 
Street, Glasgow (1887) and 63 degrees at East Princes Street Bakery, Rothesay 
(1900). Less acute angles can be seen at the aforementioned Broomward Cotton 
Mill (1815) where the angle of skewback is 81 degrees and Buchlyvie Tenement 
(1890’s), 83 degrees. The most common angle of skewback is within the range 80-
85 degrees, 18 of 44 examples sit within this range with a further 13 being between 
70-80 degrees.  
There can thus be seen in the construction of camber arches in Scotland several 
points which support the hypothesis that there was a technical development within 
Scottish brickwork. As has already been noted there was a clear move away from 
forming arches with headers and stretchers toward the use of stretchers in arches a 
single brick in depth. Changes in practice can also be discerned within the angle of 
skewback. Early examples of camber arches such as Stratton House (1762), 
Broomward Mill (1815) and the buildings at Granton dating to the 1840’s had less 
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acute angles of skewback in the range 70-80 degrees. It is not until the latter half of 
the 19th century that angles more acute begin to be used as at the Railway Stables, 
Glasgow (1900) and the Rothesay Bakery (1900). Both these examples are highly 
likely to be constructed of special bricks as would the bricks forming the skewback 
which may have contributed to the angle of skew being more acute.  
There is no evidence for distinct craft practices in Scotland in the building of camber 
arches except, perhaps, in the complete absence of gauged brickwork and truly 
accurate setting out (the various examples in Granton being exceptions to this). 
Both these factors do support, however, the view that there was a distinctly 
functional trend in the construction of camber arches in Scotland. This adds support 
to the hypothesis that Scottish brickwork was generally a functional tradition, but 
with an important caveat. If functionality was the only consideration it may be 
expected that camber arches would have simply been replaced with stone or 
concrete lintels. In many examples in the latter half of the 19th century the camber 
arch was an integral part of polychromatic decoration and, as such, cannot be 
viewed purely as a functional part of the building. The conclusions regarding the 
contribution of camber arches to the wider development of Scottish brickwork are, 
therefore, somewhat unclear in terms of functionality. What is clear, however, is that 
with the greatest number of recorded examples, camber arches are an integral part 
of Scottish brickwork between 1700-1900. 
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Fig. 15.22 Camber arch from Penny (1836 410), only the examples in Granton 
dating to the 1840's come close to this level of skilled execution. 
 
Fig. 15.23 Stratton House (1762) camber arches of very rough construction turned 
above window openings.  
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Fig. 15.24 Flatfield Farm (1785) camber arches of rough construction similar to 
those in Fig. 15.23 are used over all openings.  
 
Fig. 15.25 The less acute angle of the skewback gives the camber arches a feel of 
soldier arches, Houldsworth’s Mill, Glasgow (1804) (Copyright RCAHMS). 
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Fig. 15.26 Camber arches at Broomward Cotton Mill, Glasgow (1815), similar in 
form to those in 15.25 (Copyright RCAHMS). 
 
 
Fig. 15.27 Warehouse, West Granton Road (1845), well executed camber arches 
constructed in a similar fashion to descriptions in technical reference works such as 
Penny (1836 410).  
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Fig. 15.28 Lower Granton Road, Stone Facade (1848), camber arches throughout.  
 
Fig. 15.29 Lower Granton Road, Housing (1848), again well laid out and 
constructed camber arches used throughout the rows of housing.  
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Fig. 15.30 Workers Housing, Devon Place, Edinburgh (1864), camber arches turned 
over both window and door openings (Copyright RCAHMS).  
 
Fig. 15.31 Rosemount Building, Edinburgh (1857), camber arches one and a half 
bricks in depth over window openings. 
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Fig. 15.32 Camber arches at Hawkhill Road, Kincardine, Fife (1890’s). 
 
Fig. 15.33 Camber arch a single brick in depth, Crow Road Housing, Glasgow 
(1885). 
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Fig. 15.34 Camber arch, single brick in depth, Jordanhill Cooperative Housing, 
Munro Place, Glasgow (1877). 
 
Fig. 15.35 Camber arches, likely to be formed of special bricks, Tenement, King 
Street, Doune (1890’s). 
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Fig. 15.36 Camber arches, very acute angle of skewback likely to be formed of 
special bricks, Railway Stables, 174 Bell Street, Glasgow (1900). 
 
Fig. 15.37 Camber arches, 31-33 Admiral Street, Rivet Works, Glasgow (1870’s). 
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Fig. 15.38 Sauchiehall Lane, Glasgow (1870’s), in this example the camber arch 
springs from an iron springer, the only example of this found in the course of this 
research. 
 
Fig. 15.39 Camber arches with acute angle of skewback, likely to be formed of 
special bricks, East Princes Street Bakery, Rothesay (1900). 
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Fig. 15.40 Camber arches in lower windows relieved by semi circular arches above, 
58-72 Tobago Street Glasgow (1883). 
 
 
Fig. 15.41 Camber arches, Minard Hall (1899). 
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Fig. 15.42 Camber arch, one brick in depth, 119-123 James Street, Glasgow 
(1890’s). 
 
Fig. 15.43 Camber arches, Hayford Mill, Cambusbarron (1865), this is likely to be 
the earliest example of the use of special arch bricks in Scotland. 
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15.3 Semi Circular Arches 
A semi circular arch is, as the name suggests, one which takes the form of half a 
circle. It is described by Hasluck (1905 114) as “the strongest form of arch and is 
really a segmental arch with the centre on the springing line”. Occurrences of this 
form of arch are common in Scottish brickwork, 33 examples being recorded in the 
course of this research making it the second most common form behind camber 
arches.  
The earliest example of a brick semi circular arch in Scotland was identified at the 
Blackhall Factory, Blackhall Lane, Paisley, built in 1848. This can be considered a 
surprisingly late development within Scottish brickwork. Moxon (1703 256) notes, at 
the very beginning of the period under consideration in this thesis, the method of 
constructing semi circular arches, with Pasley (1838 74) also going into 
considerable detail regarding this. Despite technical reference works throughout the 
18th and early 19th century showing brick semi circular arches to be in common use 
elsewhere it is not until almost half way through the 19th century that the earliest 
example of a semi circular arch in Scottish brick building practice is noted.  
There is a wide geographical spread of examples of semi circular arches throughout 
Scotland. This includes examples cited here in Stirlingshire, Dundee, Perthshire, 
Lanarkshire, Ayrshire and the Lothians. There are, therefore, no geographical 
influences on the choice of this form of arch. Their use is, however, heavily 
concentrated in industrial buildings. Of the 33 examples discussed in this thesis only 
five were in structures which were not industrial. Two of these are in prestige 
buildings at the Mission Hall, 29 East Campbell Street, Glasgow (1875) and St 
Sophia’s Church, Galston (1885). Only three examples of the use of semi circular 
arches in domestic structures were recorded, these being the housing in Crow 
Road, Glasgow (1885), Railway Terrace, Victoria Road, Brora (1879) and The 
Square, Newtongrange (1895). 
As semi circular arches are formed from a part of a circle with a smaller diameter 
than segmental arches there is less scope for building such arches of uncut bricks 
or “rough arches” as they are termed. In the majority of examples at least some of 
the bricks are cut to a taper so that joints radiate to the centre of the arch. This can 
be seen to an extent in all 27 examples which are not formed of concentric rings of 
headers.   The extent to which bricks were cut with the axe as described in chapter 
5 or which saw the use of special bricks moulded to shape is hard to discern. Allen 
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(1893 10) includes in his description of special bricks those for forming semi circular 
arches and it is probable that they were used in several of the examples considered 
here. Hayford Mill, Cambusbarron (1865), Glebe Sugar Refinery, Greenock (1865) 
and Glentana Mill, Alva, Clackmannanshire (1887) are all likely to have used special 
bricks, for example.  It should be noted that special bricks were used in five 
examples of semi circular arches decoratively. This was a feature restricted to 
Glasgow, however, Kinning Park Colour Works (1892), the Mission Hall, 29 East 
Campbell Street (1875), the Railway Stables, 174 Bell Street (1900), Anderston 
Brass Foundry, Eliot Street (1870) and the Bain Street Pipe Factory (1875), all of 
which are in Glasgow, used special bricks decoratively. It is reasonable to conclude 
that where special bricks were used in a semi circular arch decoratively, that these 
also saw special bricks used to form the voussoirs meaning that it is likely at least 
nine examples used special shaped bricks in their construction.   
As with all arches a significant feature to note of semi circular aches is depth. By far 
the most common depth of semi circular arch found in Scotland was a single brick. 
This was found in 23 of the 33 examples cited in this research including industrial 
buildings such as Croftingea Printworks, Alexandria (1860’s), Hayford Mill, 
Cambusbarron (1865), Glentana Mill, Alva (1887), and the Sugar Warehouse, 
James Watt Dock, Greenock (1875). It was also used in all three domestic 
structures which saw semi circular arches employed as at The Square, 
Newtongrange (1895) and Crow Road Housing, Glasgow (1885). 
Within arches a single brick in depth a range of bond patterns were used. The most 
common, found in 17 of the 23 examples was the simplest, every course formed of 
a single stretcher. This can be seen, for example, at Blackhall Factory, Paisley 
(1848), Hayford Mill, Cambusbarron (1865), Kingston Engine Works, Glasgow 
(1873) and Glebe Sugar Refinery, Greenock (1865). Two examples of semi circular 
arches formed of alternating courses of a single stretcher or double header were 
found, these being at Crichton Street (1893) and Blinshall Works, both Dundee 
(1866). Likewise, three examples of arches a single brick in depth formed of two 
concentric rings of headers were noted, these being at Caldercruix Paper Mill, 
Shotts (1870’s) Bell Street Stables, Glasgow (1900) and Dalmarnock Iron Works, 
Dunn Street, Glasgow (1873). Lastly, one example at Railway Terrace, Brora (1879) 
was formed of alternating courses of a stretcher and a header and closer was 
identified.  
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Four examples of semi circular arches 1 ½ bricks in depth were recorded. These 
were Hamilton Cloth Factory (1855), Bain Street Pipe Factory, Glasgow (1875), 
Lady Victoria Colliery, Muredean Road, Newtongrange (1890) and the glazed brick 
arches under the bridge at Clyde Place, Glasgow (1890’s). The two earlier 
examples are bonded using an inner course of stretchers and an outer course of 
headers. The later examples are formed of three concentric rings of headers. 
Four examples of semi circular arches two bricks in depth were also recorded. 
These were all found in Glasgow, at East Campbell Mission Hall, (1875), 58-72 
Tobago Street, (1883), the Kingston Grain Mill (1875) and Kinning Park Pumping 
Station, Seaward Street (1900). Within this group there was a significant diversity in 
bonding. Two courses of stretchers were used in the arch at Tobago Street, East 
Campbell Street uses alternate courses of two stretchers or a central stretcher 
between two headers. Kingston Grain Mill sees header, stretcher header used in 
every course and the latest example at Kinning Park uses four concentric rings of 
headers. 
Just two examples of arches 2 ½ bricks in depth were recorded, Templeton’s Carpet 
Factory (1888) and Anderston Brass Foundry, 38 Eliot Street, Glasgow (1870). 
Templeton’s uses a central header between two stretchers in each course, 
Anderston uses five concentric rings of headers.  Finally, an example of a semi 
circular arch which is, in effect, five and a half bricks in depth was recorded at 
Kinning Park Colour Works, 73 Milnpark Street, Glasgow (1892). This was formed 
of concentric courses of header / stretcher / header / stretcher / header / header / 
header / stretcher. This arrangement incorporated a heading course of special 
bricks and two heading courses of dogtooth brickwork which was purely decorative 
rather than to fulfil any structural requirement. The achievement in setting out such 
a complex arch, particularly given the other elements of the façade, makes this a 
significant, if unusual, example.  
The evidence presented here regarding the use of semi circular arches certainly 
supports the hypothesis that there was a technical development within Scottish 
brickwork. The use of semi circular arches only emerges in the mid-19th century, 
being absent prior to the building of Blackhall Factory, Paisley in 1848. This was 
certainly a development in Scottish practice. There is a suggestion within the 
evidence presented here that the practice within the building of such arches itself 
may also have undergone a development in practice in the period under 
consideration in this work. Examples of semi circular arches of a depth greater than 
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a single brick are largely concentrated in the period after 1870, Hamilton Cloth 
Factory (1855) being the only exception to this. There is also a greater likelihood of 
arches of all depths being built of concentric rings of headers the later in the 19th 
century they were constructed. Of the six examples of this the earliest is Anderston 
Brass Foundry, Glasgow dating to 1870, the other six all date to the late 1880’s and 
1890’s. It is worthy of note that all examples of semi circular arches greater in depth 
than 1 ½ bricks were found in Glasgow suggesting something of a regional 
variation. There is a clear technical development within semi circular arches in the 
later three decades of the 19th century in Scotland, therefore, with a move toward a 
greater depth of arch and the use of concentric rings of headers. Semi circular 
arches are also part of the wider technical development of Scottish brickwork 
emerging in the latter half of the 19th century. There is strong evidence, therefore, to 
support the hypothesis advanced at the outset of this work that Scottish brickwork 
underwent considerable technical development when considering semi circular 
arches.  
Scottish craft practice clearly favoured arches a single brick in depth, this being 
used in 23 of the 33 examples recorded in this thesis. Within this group the most 
common practice was to form such arches of a single stretcher. Indeed, the one 
brick deep, single stretcher arch accounts for 17 of the 33 examples of semi circular 
arches, over half of those recorded. This can be seen to broadly conform to the 
advice contained in technical reference works although it must be acknowledged 
that these are surprisingly free from specific detail. Pasley (1826 120) comments 
some years prior to the earliest recorded example in Scotland that semi circular 
arches should not need to exceed a brick and a half in thickness and in general a 
single brick in thickness is likely to be sufficient. Allen (1893 40) shows both a single 
brick and a brick and half thick arch without making recommendation as to the most 
effective. ICS (1898 33) likewise makes no comment as to the most effective 
thickness or bond of the arch. Hasluck (1905 115) shows a semi circular arch 1 ½ 
bricks in depth formed of courses of a header and stretcher, the header alternating 
between the extrados and the intrados. Scottish craft practice can be seen to 
broadly conform to the instructions contained in technical reference works and it 
would be wrong to conclude that the dominant use of the one brick deep, single 
stretcher arch was evidence of a distinct craft practice in Scotland.  
Finally, if semi circular arches are considered in the context of Scottish brickwork 
being functional the conclusions are less clear. The emergence of semi circular 
arches in the later part of the 19th century, and the heavy concentration in industrial 
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buildings is suggestive of their use for functional reasons. A semi circular arch is 
able to stand a greater superincumbent weight than a segmental or camber arch 
and this would seem to explain their use. However, it must be acknowledged that 
semi circular arches in six examples incorporated special bricks decoratively and 
the example at Kinning Park Colour Works is one of the finest examples of 
brickwork found in Scotland. The evidence for Scottish brickwork's functional nature 
is, therefore, mixed in the context of semi circular arches.  
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Fig. 15.44 Blackhall Factory, Paisley, (1848), the earliest example of a brick semi 
circular arch in Scotland (Copyright RCAHMS). 
 
Fig. 15.45 Detail showing the bond arrangement of the semi circular arches at 
Hamilton Cloth Factory (1855). 
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Fig. 15.46 Semi circular arches above larger window openings, Crichton Street, 
Dundee (1893). These are one brick in depth and alternate between a stretcher or 
two headers in each course. 
 
Fig. 15.47 Semi circular arch, Anderston Brass Foundry, Glasgow (1870) laid in four 
concentric rings of headers with an outer ring of specials (Copyright RCAHMS).  
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Fig. 15.48 Semi circular arches formed of four concentric rings of headers are 
employed above all openings, Kinning Park Pumping Station, Seaward Street 
(1900) Glasgow.  
 
Fig. 15.49 Semi circular arches, Hayford Mill, Cambusbarron (1865). 
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A      B 
Fig. 15.50 (A) Semi circular arches used throughout Glebe Sugar Refinery, 
Greenock (1865) and (B) detail of single brick depth semi circular arches at the 
same.  
 
Fig. 15.51 Semi circular arches, Croftingea Printworks, Alexandria (1860’s). 
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Fig. 15.52 Semi circular arches a single brick in depth Glentana Mill, Alva (1887). 
 
Fig. 15.53 The Square, Newtongrange (1895), a rare example of semi circular 
arches in a domestic context. 
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Fig. 15.54 Semi circular arches formed of three consecutive rings of headers, Clyde 
Place Bridge, Glasgow (1880’s). 
 
Fig. 15.55 Lady Victoria Colliery, Newtongrange (1875), semi circular arches 
between piers.  
405 
 
 
 
 
Fig. 15.56 Railway Terrace, Victoria Road, Brora (1879), semi circular arches with 
stone key. 
 
Fig. 15.57 Semi circular arches two and a half bricks in depth at the rear of 
Templeton’s Carpet Factory, Glasgow (1888). 
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Fig.15.58 Bain Street Pipe Factory, Glasgow (1875), semi circular arch 
incorporating special bricks.  
 
Fig. 15.59 58-72 Tobago Street, Glasgow (1883) showing semi circular arches of 
varying spans.  
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Fig. 15.60 Semi circular arches of varying spans both incorporating stone voussoirs, 
St Sophia’s Church Galston (1885). 
 
Fig. 15.61 Semi circular arch one and a half bricks in depth, Mission Hall, 29 East 
Campbell Street, Glasgow (1875). 
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15.4 Other Forms of Arch 
In addition to the three most common forms of arch considered previously, camber, 
segmental and semi circular, seven examples of arches other than these forms 
were found in the course of this research. Four examples of gothic arches were 
identified at Triple Kirks, Aberdeen (1844), Anderston Grain Mill, (1865), 104-118 
Tradeston Street (1896) and Templeton’s Carpet Factory (1888), the later three all 
in Glasgow. Such arches are defined by Allen (1893 35) as “one whose curves have 
each an angle of an equilateral triangle as its centre, the two meeting at the third 
angle”.  The example at Tradeston is a complex piece of brickwork which employs a 
sandstone keystone and diminishes in depth from two bricks plus a closer at the 
apex to one and a half bricks in width at the base.  The arch is bonded throughout 
with alternating stretchers, headers, closers and bats of varying sizes both 
maintaining the bond and achieving the diminution in depth. Special bricks of a 
bullnose form are used at the intrados of the arch. The second example at 
Templeton’s Carpet Factory, Glasgow (1888) can be seen to be of an inverse form 
to that seen at Tradeston Street, being thicker at the base of the arch and 
decreasing in thickness toward the apex. The arch is constructed of specially 
shaped bricks which achieve the diminution in thickness, the arch set presumably 
being specially manufactured for the purpose.  
A single example of an elliptical arch, defined as one which “has one half of an 
ellipse for its curve...  used for wide spans where only a small rise is obtainable” 
(Allen 1893 34) was identified in the course of this research. A series of such arches 
were constructed at Anderston Grain Mill, Glasgow (1865) bridging the area 
between pilasters on the face of the wall. These arches were one and half bricks in 
depth, formed of a header and stretcher in each course, the header alternating 
between the extrados and intrados to maintain bond.  
A solitary example of a three centred arch was identified at Hayford Mill, 
Cambusbarron (1865). As the name suggests such arches are constructed from 
three centres and are akin in many ways to elliptical arches. This example is a 
single brick in depth formed of a one course of stretchers. As the bricks were 
manufactured by the firm Alan and Mann it seems likely that the sets for this arch 
were purpose manufactured. 
Finally, one example of an arch of an ogee form was identified at 11-13 Crichton 
Street, Dundee (1893). A series of such arches are constructed on a decorative 
gable at the front facade of the building. The arches are one and a half bricks in 
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depth, formed of a single header and stretcher in each course, the header 
alternating between the intrados and extrados of the arch to maintain bond. It is 
highly likely that these arch sets were also purpose manufactured although this 
cannot be said with certainty.   
Despite being numerically few in number, the seven examples of arches other than 
the three common forms make some important contributions to the overall 
understanding of brickwork in Scotland. Firstly, with the earliest example of an arch 
out with the standard forms dating to 1844, such arches emerged around the same 
time as semi circular arches and can be seen to be part of the sophistication which 
emerged in Scottish brickwork in the mid-19th century which also saw polychromatic 
brickwork and features such as dogtooth and dentil courses being employed. The 
emergence of arches out with the standard three forms coming in the 1840’s clearly 
constitutes a technical development within Scottish brickwork. Although all the 
arches discussed in this section, with the exception of the ogee arch in Dundee, 
fulfilled structural purposes, the use of these arch forms was essentially decorative. 
This in turn can be seen to further undermine the hypothesis that Scottish brickwork 
was purely functional, albeit in a relatively small number of examples. There is 
evidence within these examples to support the view that Scottish craft practice was 
influenced by methods and materials of manufacture. Although it cannot be said 
with absolute certainty, it is highly likely that all six of the seven examples cited in 
this section, Triple Kirks Aberdeen being the exception, were manufactured of 
specially produced arch sets, particularly given they all date to post 1865 when 
special brick manufacture was common in Scotland. There are, therefore, several 
points of significance which emerge from an examination of the examples of arches 
out with the three standard forms in Scotland. 
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Fig. 15.62 Elliptical arch, Anderston Grain Mill, Glasgow (1865) (copyright 
RCAHMS). 
 
Fig. 15.63 Gothic arch with stone key, 104-118 Tradeston Street, Glasgow (1896). 
 
411 
 
 
 
 
Fig. 15.64 Three centred arch, Hayford Mill, Cambusbarron (1865). 
 
Fig. 15.65 Gothic arches, Templeton’s Carpet Factory, Glasgow (1888). 
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Fig. 15.66 Ogee Arch, 11-13 Crichton Street, Dundee (1893). 
 
Fig. 15.67 Detail of Ogee arch, 11-13 Crichton Street, Dundee (1893) showing bond 
and accurately cut voussoirs, possibly formed of special bricks.  
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15.5 Oculi 
An oculus or “bull’s eye window" as it is often termed, is a circular opening in a wall. 
In the course of the research into Scottish brickwork presented here 16 examples of 
oculi were found. Although oculi as an architectural feature have a long history of 
use in Scotland, the earliest example of an oculus built of brick was found at the 
Blackhall Weaving Factory, Paisley and dated to 1848. With the exception of this 
example, all oculi which can be dated fall in the period 1860-1900. Only two 
examples were found out with industrial buildings at High Street, Errol, Picture 
House (1890’s) and the housing at 624-644 Crow Road, Glasgow (1885). Closely 
related to this is the fact that, of those studied, 13 of the 16 oculi identified within 
Scottish brick buildings formed part of polychromatic decorative schemes, these 
being formed of lighter brick than that surrounding them. A less common decorative 
feature of oculi was the use of specially shaped brick, this being present in six of the 
sixteen examples identified. There are clear parallels here with the use of dentil and 
dogtooth courses discussed in chapter 11 and polychromatic brickwork discussed in 
chapter 10. Oculi fit into a category of brick features which emerged in the 1860’s as 
brickwork was exhibiting a greater confidence amongst those using the material to 
make bold decorative statements.  
As with other forms of arch (an oculus effectively being two semi circular arches, 
one of which is inverted) oculi can be defined in terms of depth and bond. By far the 
most common depth of oculus in Scottish practice was a single brick with 12 of 16 
examples recorded using this depth. Within this group the most common bonding 
arrangement, seen in 10 buildings, was simply a single ring of stretchers. Examples 
of this include Blackhall Factory, Paisley (1848), the Sugar Warehouse, James Watt 
Dock, Greenock (1885) and Caldercruix Paper Mill, Shotts (1870’s). Alternative 
configurations saw one example of two concentric rings of headers making up the 
single brick thickness at Gorbals Grain Mill, Glasgow (1890), and a single example 
of alternating courses of a single stretcher / double header at Gourock Rope Works, 
Port Glasgow (1866). Two examples of oculi one and a half bricks in depth were 
found in survey work at Kinning Park Colour Works, Glasgow (1892) and Anderston 
Brass Foundry, 38 Eliot Street, Glasgow (1870). At Kinning Park this was formed of 
an outer course of headers and an inner course of special stretchers whereas at 
Anderston three concentric rings of headers were used. Two examples of oculi two 
bricks in thickness were found at Templeton’s Carpet Factory, Glasgow (1888) and 
Kerse Mill, Kerse Road, Stirling (1898). At Templeton’s this was formed of two 
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courses of stretchers whereas at Kerse Road four concentric rings of headers were 
used.  
When describing the practice of constructing an oculus Hasluck (1905 41) notes 
that “The arch is set out and cut in a similar manner to that employed in cutting a 
semi circular arch. The lower half has to be built on the surrounding brickwork". 
Lynch (2007 387) contains a description of re-building such a feature which closely 
corroborates. Both sources stress the need for the voussoirs to be tapered in order 
to allow the joints to radiate to the centre of the circle. In all the examples noted in 
this thesis it can be seen that this did, indeed take place. This would involve either 
the manufacture of specially shaped bricks to fit the curve of the oculus or the 
making of a template and cutting the brick accordingly. It is likely that, given the post 
1860 date of the majority of examples and use of polychromatic brick that special 
bricks would have been used in a number of cases.  Cutting of the bricks to form the 
curve where the oculus met the brickwork of the wall would have been necessary in 
all cases making an oculus a time consuming feature to incorporate into Scottish 
brickwork. This would go some way to explaining its restricted use to prestigious 
industrial buildings in most cases. From the descriptions contained in both Lynch 
and Hasluck it seems Scottish craft practice was orthodox in its techniques when 
constructing oculi. 
Oculi represent a technical feature within Scottish brickwork which, although 
exhibiting no discernible pattern of development, contains significant variation. This 
can be seen in the depth, bond and the use of specials. They are clearly worthy of 
note in the discussion of how brick has been employed in Scotland and their 
significance in the decorative schemes of industrial buildings in particular should not 
be underestimated. In the overall development of Scottish brickwork they can be 
seen to fall into a similar category to dogtooth, dentil courses and special bricks 
considered earlier in this thesis in that they form part of a fairly short lived but 
significant boom in the construction of brick buildings in Scotland between 1860 and 
1890 which were decorative as well as functional. Although the hypothesis 
advanced at the outset of this research, that Scottish brickwork was a functional in 
nature, still has much to support it, this period which saw the use of features such 
as the oculi described here proves that brickwork in Scotland was never purely so.  
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Fig. 15.68 Diagram showing the construction of an oculus, from Hasluck (1906 41). 
 
Fig. 15.69 Oculus formed of a single course of stretchers, 58-72 Tobago Street, 
Glasgow (1883). 
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Fig. 15.70 Kerse Mill, Kerse Road, Stirling (1898), oculus constructed of four 
concentric rings of headers. 
 
Fig. 15.71 Oculus incorporating special bricks, Bain Street Pipe Factory, Glasgow 
(1875). 
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Fig. 15.72 Oculi incorporating specials at Gourock Rope Works, Port Glasgow 
(1866) showing use of special bricks and alternating stretcher / double header bond 
pattern. 
 
Fig. 15.73 A rare example of an oculus in a non-industrial building, High Street, 
Errol, Picture House (1890’s). 
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Chapter 16 Vaulting and Arched Flooring 
16.1 Groined Vaulting 
A groined vault is one which is formed by the intersection of two or more cylindrical 
surfaces. It is defined by Burn (1871 133) as “a complex vault formed by the 
intersection of several archoids.”. Four examples of the construction of groined 
vaults were found during this research. Three of these, at Fort George (1748), 
Dalquaran Castle, Ayrshire (1782) and the Chanonry, Aberdeen (1790’s) date to the 
18th century. The final example, Ballintore Castle, Angus was built in 1859. It is 
worth noting that all the examples cited here can be considered to be part of 
prestige buildings. This is likely to have been due to the high cost of constructing 
such brickwork. Groined vaults were considered “the most difficult work of all for the 
bricklayer to execute… where every brick has to be cut to a different bed.” (Penny 
1836 410). This was reflected in a Scottish price book contemporary with the 
building of Dalquharran which noted that groined arches are charged at double the 
rate of standard brick and a half walling (Hamilton 1777 158).  
The earliest example of groined vaulting found in Scotland is at Fort George (1748). 
Here the spandrel wall of the groined vaulting is laid in English bond. Where the 
spandrel wall meets the intrados of the vault the end brick in the stretcher course is 
cut so that each stretcher has its end cut diagonally to meet the curve of the arch. In 
the next heading course this is reversed with the cut section of the stretcher course 
of the intrados of the vault bonding into the spandrel wall, this presenting a small 
triangular section in the face of the spandrel wall. As the spandrel wall reaches the 
crown of the vault this arrangement changes with brick being cut to form doglegs 
from the spandrel into the intrados of the vault. This type of arrangement is referred 
to by Pasley (1826 100) as a “Welsh Groin”. As the curve of the arch rises toward 
the crown the spandrel was designed to increase in width in proportion to a given 
number of bricks. It can be seen, therefore, that the first course is three bricks in 
width, the third course three and a half, the fifth four bricks and so on. Half brick 
closers are used to maintain bond in the header courses and a header in the 
stretcher course.  
It can be seen that darker bricks are used in the centre of the vaulting at Fort 
George, with those more orange in hue being used on the outside. This is explained 
by the fact that the lighter bricks are those which were fired at a lower temperature 
and are, therefore, softer and more easily cut to shape. Those darker in colour were 
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closer to the firing channels in the clamp or kiln and were more vitrified making them 
harder to cut hence their employment in the centre of the vault. This can most 
readily be discerned in fig.16.2 at the crown of the two intersecting arches. At this 
point the brickwork of the two arches can be seen to be bonded by employing a 
form of what is termed basket weave bond, the bricks interlocking with each other 
for added strength. 
In contrast to the vaulting at the entrance to Fort George, that at the Points Battery 
is of simpler construction in terms of brickwork, brick is not used at the quoins of the 
vaulting, cut ashlar being used instead. This ashlar is coursed to allow the brickwork 
to accurately block bond with the stone, each ashlar block being cut to correspond 
to three courses of brick substantially reducing the need for cutting. The brickwork 
itself is laid in Flemish bond. 
Less detailed comment can be made on the other uses of brick vaulting recorded in 
the course of this research as safety concerns in all three buildings precluded 
detailed examination. The vaulting at Dalquharran Castle, South Ayrshire (1782) is 
well constructed. The arches which form the groined vault spring from a sandstone 
springer projecting from the main body of the wall. The vaulting at Ballintore, 
Lintrathen, Angus (1859) springs from massive piers which project from the main 
body of the wall, these being eight bricks in width. The first course of the arches 
forming the vaulting is constructed of stone, the brickwork springing from this. All the 
bricks of the vault are laid as stretchers, these being cut when they meet a rib of 
bricks laid perpendicular to the stretchers where the groins meet. This suggests that 
the vaulting may be half a brick in thickness as was the case with the brick groined 
vaulting at the Chanonry, Aberdeen (1790’s). 
Technical reference works are largely silent on the detail of constructing a groined 
vault in brick. In most cases the detail is in the geometry of setting such vaulting out 
in stone, brick only being mentioned in passing. However, Nicholson (1838 110) 
does give some limited information on the brickwork for such vaults. The arch 
shown in his diagram depicting the technique shows construction similar to that at 
Ballintore with diagonal ribs and stone springers. Nicholson (1838 109) further 
recommended that the piers from which the groined arches spring from should be 
octagonal in plan. This was certainly not followed in Scottish practice, however, in 
all cases square or rectangular plan piers supported the springing of the vaults. It 
would be wrong to class this as evidence to support the hypothesis that Scottish 
practice developed distinct craft practices as the evidence is too restricted, it is 
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certainly fair to say, however, that Scottish practice favoured the use of square piers 
to support groined vaulting.  
No examples of groined vaulting were found constructed later than Ballintore in 
1859. Whilst it is likely to be inaccurate to conclude that this was because the 
technique fell out of use entirely, the evidence presented here does suggest a 
concentration in the use of brick groined vaulting in Scotland in the 18th and earlier 
19th century. Certainly by the mid-19th century doubts were being raised about the 
use of the technique, Nicholson (1838 109) noting “the slanting or oblique direction 
in which it is necessary to cut the bricks at the groin angles render them extremely 
liable to be thrust out of their situations by any sudden impact on the crown of the 
arch.”. The use of groined vaults at Fort George (1748) can certainly be seen to be 
part of an overall technical development of brickwork in Scotland, as it was by some 
way the most sophisticated piece of brickwork constructed up until that date and, 
indeed, for some time afterwards. In appearing to fall out of use by the mid-19th 
century, however, it can be seen to be a phase of development which came and 
went in the period here under consideration in this thesis.  
The evidence is too limited both in technical reference works and examples which 
could be surveyed in detail to draw firm conclusions as to any distinct craft practices 
in Scotland, what limited evidence there is points to the conclusion that there was 
not. What can certainly be said is that, despite being numerically small in number, 
the use of brick to form groined vaults provides some highly sophisticated uses of 
the material in the 18th century at a time when this was rare, groined vaulting, 
therefore, is significant in the overall development of brickwork in Scotland. 
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Fig. 16.1 Groined vaulting at the entrance to Fort George (1748), a sophisticated 
and complex piece of brickwork.   
 
Fig. 16.2 Detail of the crown of the groined vaulting at Fort George (1748). 
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Fig. 16.3 Detail of spandrel wall of groined vaulting, Fort George (1748). 
 
Fig. 16.4 Groined vaulting, Points Battery, Fort George (1748) showing use of 
ashlar quoins. 
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Fig. 16.5 Groined brick vaulting, Dalquharran Castle (1782) (Copyright SCRAN). 
 
Fig. 16.6 Groined vaulting, Balintore Castle (1859) showing brick ribs. 
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Fig. 16.7 Groined vaulting at Balintore Castle (1859). 
 
Fig. 16.8 Groined vaulting at the Chanonry, Aberdeen (1790's) (Copyright SCRAN).
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16.2 Barrel Vaulting 
A simpler method of forming a vault than groining is to construct a barrel vault. This 
takes the form of half a cylinder running longitudinally over the space being bridged 
or, to describe it another way, a semi circular arch of elongated length.  
The earliest example of a barrel vault constructed of brick recorded in the course of 
this research dates to the 17th century at the ice house at Castle Huntly (1692). 
Here it is noted that the walls of the structure were of rubble stone “up to the 
springing of a barrel-vaulted ceiling made of handmade bricks” (Urquhart 1960 247). 
The earliest example of this use of brick to be surveyed is at the main gate of Fort 
George (1748). The brickwork is laid in Flemish bond accurately set out with closers 
ensuring bond is maintained. This strongly suggests the arch of the vault is at least 
a single brick in thickness. Stone is employed at each end of the vault to form the 
spandrel walls, this being cut to accurately bond with the brickwork.  
At the Ice House, Woodlands Park, Alva (1830) the majority of bricks on the 
intrados of the barrel vaulted area appear as stretchers, only occasional heading 
courses every 7th or 8th course are included. The brickwork is, therefore, likely to be 
at least a single brick in thickness, formed of two concentric half brick rings with the 
headers tying across the two courses. A similar method of construction can be seen 
at Tugnet Ice House, Speybey, Moray (1783) where heading courses are included 
every fifth or sixth course. At Rosehearty Icehouse, Aberlour (1790’s) all the bricks 
appear on the intrados as stretchers, the vault likely to be either a half brick thick or 
a single brick thick formed of two concentric rings of headers. 
A further 18th century example of barrel vaulting emerged during excavation work in 
Edinburgh’s Princes Street (1780’s).26As with other recorded examples the walls 
from which the vault sprang were of rubble stone, only the barrel vault being of 
brick. Given the extensive manufacture of brick by the builders of Edinburgh New 
Town (Baird 1889 39), it is not surprising to see brick used for this purpose. The 
majority of bricks on the intrados of the vault are stretchers with heading courses 
every 7th or 8th brick again indicating a thickness of one brick formed of two 
concentric rings of headers with occasional headers binding across. 
As with groined vaulting, the majority of examples of barrel vaulting dated to the 18th 
and early 19th century. The only example from the second half of the 19th century 
was recorded at Glasgow City Chambers (1885). The vaulting used here was 
                                                          
26 Thanks to Michael Simonsson Headland Archaeology for this information and photograph 
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deeper than the examples discussed previously, the specification calling for the 
vaulting to be 1 ½ bricks in thickness formed of three half brick rings rising from 
stone springers. These were to be built and grouted in cement.  In another area of 
the building the thickness of the vault was to be two bricks formed of four concentric 
half brick rings. In all vaulting the soffit of the brick vaulting was to be flush pointed. 
(Glasgow 1885 14).  
Of the five examples for which comment can be made on the thickness of the barrel 
vaulting, all but that at Glasgow City Chambers indicate a thickness of one brick. 
This is consistent with the specification for the building of a barrel vault underneath 
a church in Graeme Street, Gallowgate, Glasgow in 1816 which stated that these 
should be “arched with brick walls 9 inches thick” (Cleland 1816 14). Only at 
Glasgow City Chambers (1885) was vaulting 1 ½ and two bricks in thickness used. 
It would be wrong to conclude that this was a true technical development, the 
increase in thickness at Glasgow City Chambers is due to the significantly greater 
weight which it had to support. Given just one example was found post 1850, it 
seems likely that, as with groined vaulting, brick barrel vaulting declined in use in 
Scotland in the later part of the  19th century.  
It can certainly be said that the use of brick to form vaulting strongly supports the 
hypothesis that the use of brick in Scotland was functional. The material was used 
to form both barrel and groined vaults as it was easier to form such features in brick 
than in rubble stone masonry. However, it seems likely that the decline in use in the 
later 19th century was due to the emergence of the use of concrete to form vaulting 
which was, in turn, easier to use than brick. Brick was employed to fulfil a specific 
purpose for technical reasons rather than any other considerations. Vaulting is, 
therefore, an important, if numerically small, part of the overall development of the 
use of brick in Scotland.   
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Fig. 16.9 Tugnet Ice House, Speybey, Moray (1783), with brick barrel vaulted ceiling 
(Copyright SCRAN). 
 
Fig. 16.10 Rosehearty Icehouse, Aberlour (1790’s), brick barrel vaulted ceiling, all 
bricks showing as stretchers on the intrados (Copyright RCAHMS). 
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Fig. 16.11 Barrel vaulting, Fort George (1748), laid in Flemish bond. 
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16.3 Arched Flooring 
The incombustible properties of brick led to its adoption for the construction of what 
were termed “fire proof floors”. These were formed of shallow brick arches which 
took the place of wooden floor structures thus reducing the risk from fire. Although 
most commonly associated with industrial buildings, it is a domestic structure which 
achieves the accolade of the earliest example of a brick arched fire proof floor in 
Scotland.  
Relief Land in Inveraray was constructed using brick arched floors as an aid to fire 
prevention in 1775. The employment of this technique led to a significant need for 
bricks, shipments coming from firms along the West Coast of Scotland and the 
establishment of a brickfield at Limecraigs near Campbeltown (Lyndsie and Cosh 
1973 263). It can be seen from small exposed areas in pends that the arches are of 
fairly short span and spring from internal stone walls rather than iron beams as was 
the case in later industrial buildings. Despite this early use of fire proof floors in a 
domestic context, and proposals to extend its use in this area in the mid-19th century 
to tenements (Field 1849 157), there is no further evidence for its use in a domestic 
context. Worsdall (1979), for example, in his authoritative work on tenements make 
no reference to its use, nor were any references or examples found in the course of 
this research. It is therefore in an industrial context that brick arched flooring is 
found in Scotland with the sole exception of Inveraray. 
The earliest industrial building to be constructed using fire proof flooring in Scotland 
was Houldsworth’s Mill, Glasgow (1804). The mill was constructed of brick on an 
iron frame, the floor being formed of cast iron transverse beams which supported 
shallow brick arches known as "jack arches". As Swailes (2009 112) describes it 
“Brick arches sprang from the bottom flanges of inverted T section cast iron beams 
of 12’ 6” span and spaced 8’ 12” apart”. This was only two years after the earliest 
recorded example of the use of brick arched floors in conjunction with iron framed 
buildings in 1801 in Manchester. The arches which comprised the fireproof floor of 
this mill were noted by Fairbairn (1857 4) as being “9 inches in depth at the 
springing, 7 ¼ inches at a short distance on each side, and a half brick or 4 ½ 
inches in the middle”. This arrangement can be seen to be almost exactly replicated 
at Houldsworth’s Mill showing this early Scottish example to be at the forefront of a 
new and innovative use of brick.  
The spread of brick arched fire proof flooring can be seen to continue throughout 
the first half of the 19th century as recorded by both Watson (1990) and Swailes 
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(2009). The oldest surviving example of the use of the technique in Scotland is the 
Old Mill, Broadford Works, Aberdeen (1808). Brick arched flooring was also used at 
Old Rutherglen Road Mill, Glasgow in 1816. Mill Number 3 at New Lanark had such 
a floor installed following a fire in 1826 (the brick facade is not contemporary to this, 
being built in 1884). The rather ominously named Coffin Mill in Dundee (1828) had a 
fire proof floor with John Street Works in Arbroath (1835) constructed in the 
following manner “Cast iron columns... support breadth wise cast iron beams with a 
cambered profile. The spans between beams are crossed by brick arches on which 
is laid a flagstone floor. Wrought iron tension rods tie the beams together to prevent 
the outward pressure of the brick arches from pushing out the walls.” (Watson 1990 
32). It is important to note that it was not only brick built mills which utilised the 
material in fireproof flooring. The aforementioned Mill 3 at New Lanark (1826) was 
built of stone as was the Garnock Mill at Kilbirnie (1834) and the later example at 
West Bridge Mills in Kirkcaldy (1857), all of which had brick arched flooring. 
Brick arched flooring continued to be used well into the later part of the 19th century. 
Examples include the New Mill, New Lanark (1860) and the Bonnington Sugar Bond 
in Leith (1865) (Swailes 2009 28). South Mills in Dundee, built in 1864, and the 
Gourock Rope works built in Port Glasgow in 1866 likewise had brick arched 
flooring. As late as 1883 brick arched fire proof floors were used in the construction 
of the vast Atlantic and Pacific Mills in Paisley. In 1885 two styles of fire proof 
flooring were used at Glasgow City Chambers. In some areas fairly standard brick 
arches 4 ½ inches deep were constructed, these springing from “a brick corbelling 
course” (Glasgow 1885 5). However, in other areas it was specified that an 
innovative new system be employed: “The whole of the floors to be Homan and 
Rogers or Dennett’s fire-proof construction, fixed, &c., by the patentee; the 
bricklayer to do all the cutting &c., required.” (Glasgow 1885 15). This is significant 
as it is indicative of the superseding of shallow arched brick flooring with various 
“patent” systems involving concrete technology. Hasluck (1905 131) describes a 
number of systems involving hollow blocks and concrete which were available by 
the start of the 20th century. This move away from brick arched flooring coincided 
with considerable criticism of the stability of the structural form toward the end of the 
19th century. Thwaite in 1882 (206-7) notes many failures from the collapse in 1827 
of a mill in Leeds to other, more recent, failures in London and Northbeach, the 
latter occurring while one of the arches was being replaced. The latest example in a 
Scottish context recorded in the course of this research is that at Glasgow City 
431 
 
 
 
Chambers and it may be considered that, by the end of the period here under 
consideration, the use of brick arched flooring had largely ended.   
In total 16 examples of the use of brick arched fire proof construction have been 
noted in this thesis, seven of which were surveyed although it should be noted in 
only four cases could details of the fireproof flooring be discerned. There is only 
minor evidence of technical development within this use of brick.  The vast majority 
of innovation which took place was evident in the form and construction of the iron 
framework which supported the brick arches. For example, Watson (1990 37) 
discusses the change from an inverted T to a parabolic I shaped beam to give 
greater structural integrity. These changes, whilst highly significant in terms of the 
history and development of construction overall, are not relevant to this discussion 
of brickwork. 
The brick arch itself changed very little in this time, as Swailes (2009 27) states, 
“For fireproof floors, the shallow arch remained the most popular form prior to 1880”, 
a view supported by the contemporary expert in the field, Fairbairn (1857 5).  
However, there are two major ways in which the construction of fireproof floors can 
be seen to evolve. Firstly, the thickness of the arch and consequent configuration of 
the bricks changed over the approximately 100 years in which the system was used. 
In the majority of examples the arches are constructed half a brick in thickness, all 
bricks being stretchers. This can be seen at Houldsworth’s Mill, Glasgow (1804), 
New Lanark Mill 3 (1826) and Camperdown Works, Methven Street, Dundee (1868). 
At the Atlantic and Pacific Mill complex, Paisley (1883) the arches are formed one 
brick thick, in this case two concentric rings of headers are used. From these 
examples it can be seen that in the latter 19th century brick arches forming fireproof 
flooring were formed of a greater variety of configurations than had previously been 
seen and were, in some cases, thicker than had previously been the case.  
The second technicality to note is the springing point at which the brick arches meet 
the iron beam which it abuts. Early examples such as Houldsworth’s Mill (1804) as 
shown in fig. 16.14 used cut brick to form the springing point of the arch. However, it 
is clear that in later years the iron beams which supported the arch were cast in 
such a way as to provide a springing point for the arch (Swailes 2009 135). It is 
difficult from the available evidence to chart this development definitively but it is 
certainly important to note in the context of brick arched flooring.  
It would be wrong to view this development as linear, one technique did not 
supersede the other, both methods of bonding the arch and forming a springing co-
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existed for the period in which brick arched fireproof flooring was used. The use of 
brick for this purpose, as with so many of the features examined in this thesis, is 
part of a wider technical development within the use of brick in Scotland. From a 
single 18th century example in a domestic building Scottish practice quickly adopted 
the use of brick for this purpose and replicated it throughout many industrial 
buildings in the early and mid-19th century. Scottish practice did not differ from that 
described in technical reference works, indeed the influence of English practice is 
evident in early examples such as Houldsworth’s Mill (1804). Scotland certainly 
recognised the potential to use brick for this purpose early and continued to do so 
until as late as the 1880’s when doubts began to emerge as to its efficacy and 
alternative methods using patent concrete systems superseded shallow brick 
arches. There is little in the way of support, therefore, for the hypothesis that 
Scottish practice was different to that found elsewhere. One hypothesis which is 
supported by the evidence presented in this section is that of brick being a 
functional material in a Scottish context. Brick arched fire proof flooring was a purely 
functional way of using the material. Brick leant itself to the construction of shallow 
arches between iron frames in a way that would simply not have been possible in 
stone. As already demonstrated several times, Scottish builders were using the 
properties which brick possessed to fulfil specific functional tasks. Brick was an 
integral part of the construction of these fire proof buildings but in a way which was 
functional and therefore largely unappreciated.  
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Fig. 16.12 Relief Land, Inveraray (1775), the earliest example of brick arched 
flooring in Scotland (Copyright RCAHMS). 
 
Fig. 16.13 Brick arches forming the fireproof floor at Houldsworth’s Mill, Glasgow 
(1804) (Copyright RCAHMS). 
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Fig. 16.14 Brick arch construction detail from Houldsworth’s Mill (1804) showing cut 
brick springing from cast iron beam. 
 
Fig. 16.15 Fireproof flooring at New Lanark (1826) (Copyright RCAHMS). 
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Fig. 16.16 Small section of exposed brick arched flooring, New Lanark (1826) 
showing bricks laid as stretchers. 
 
 
Fig. 16.17 Fireproof flooring, Camperdown Works, Methven Street, Dundee (1868). 
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Fig. 16.18 Detail of fireproof flooring at Camperdown Works, showing brick laid as 
stretchers and wrought iron tie rods. 
 
Fig. 16.19 Brick arched fireproof flooring, Gourock Rope Works, Port Glasgow 
(1865). 
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Fig. 16.20 Detail of brick arched flooring at Gourock Rope Works, Port Glasgow 
(1865) showing bricks laid as headers. 
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Chapter 17 Engineered Structures 
This chapter examines a wide range of engineered structures in five subsections: 
bridges; lighthouses; tall chimneys; tunnels and glass cones. It will be immediately 
obvious that this is something of a departure from previous chapters which 
considered different elements of brick construction throughout a range of structure 
types. The reasons for including engineered structures in a separate chapter were 
set out in the introduction to this work and may succinctly be ascribed to the 
different characteristics of the brickwork in these structures as opposed to that used 
in more standard construction.  
 
17.1 Bridges 
Bridges Entirely of brick 
Bridges constructed entirely of brick, that is bridges whose arch rings, piers and 
spandrel walls are built of the material, are less common than those which utilise 
brick only for the arch rings. Six examples of bridges entirely constructed of brick 
were found in the course of survey work for this research. These are all associated 
with railways and date to the mid to late 19th century. 
The largest example of a bridge constructed entirely of brick in Scotland is the 
Inchbrayock Viaduct, Montrose. It was constructed in 1878 for the North British 
Railway and consists of 17 spans of semi circular brick arches.  The brickwork 
forming the piers and spandrel walls of the bridge is laid in English bond with the 
arches formed of four concentric half brick rings.  The vast majority of the arch 
brickwork is therefore laid in stretcher bond, this forming the half brick rings on the 
face. If the soffit of the arch is examined, it can be seen that closers are used to 
break joint, a half brick closer being placed at opposite ends of each course. 
Headers are inserted very occasionally, roughly every 25th course, to bond the 
concentric rings together. The arches rise from the horizontal brickwork at the 
termination of the pier. Stone is used as a projecting cope at the top of the brickwork 
to prevent water penetrating into the more numerous joints in the brick similar to the 
practice noted in chapter 14.  
A second bridge of lesser scale constructed entirely of brick can be found at 
Kinclaven, Perthshire (1850’s). The single arch is formed of five concentric half brick 
rings. Battered buttresses are formed to provide additional support. Stone is used to 
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form both a projecting string course on which the spandrel walls are built and also a 
cope to those walls.  
A third example of a bridge constructed entirely of brick was surveyed at East 
Hamilton Street, Greenock (1885). The use in this example of polychromatic 
brickwork is unique in its complexity amongst the bridges examined in this thesis 
and can be seen to influence the bonding of the brickwork. The bridge is formed of 
five segmental arches, 2 ½ bricks in depth which spring from stone springers. In 
contrast to the other examples discussed in this chapter, the arch rings are not 
formed of concentric rings of headers but of two stretchers and a single header in 
each course. The header alternates between the extrados and intrados in each 
course of the arch, this arrangement allowing for the use of polychromatic 
decoration.  Stone is employed as a string course where the spandrel wall meets 
the parapet and as a cope for the parapet wall. It is regretable that this highly 
unusual use of polychromatic brickwork has been demolished during the completion 
of this research. 
Two further examples of bridges built entirely of brick can be seen in neighbouring 
streets in Glasgow. The first in Bell Street (1870) comprises a series of segmental 
arches formed of four concentric rings of headers. These spring from cut brickwork 
on the piers. The spandrel wall is built in Scottish bond with either three or four 
courses of stretchers between each heading course, this alternating at several 
points. There is a stone cope to the parapet wall. A similar example can be seen in 
Molendinar Street, Glasgow (1870). The arches are, again, segmental in form and 
are formed of five concentric rings of headers. The arches spring from a stone 
springer in this case. The spandrel walls are built in Scottish bond, three courses of 
stretchers to each of headers with a stone cope again surmounting the parapet wall.  
The final example of a bridge built entirely of brick is that which provides the 
graduated incline forming the approach to the Tay Rail Bridge, Dundee (1887). This 
consists of eight segmental arches formed of seven concentric rings of headers. 
There is some evidence to suggest that originally the arches consisted of four rings 
of headers and that three further rings were added at a later date but this cannot be 
confirmed. The spandrel and parapet walls are both built in Scottish bond, three 
courses of stretchers to each header course. These walls include courses of white 
brick forming a simple polychromatic decoration.  
When considering the craft practices which can be discerned from the survey of the 
structures discussed above, it is necessary to make reference to the advice given in 
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specialist technical reference works. Haskoll (1857 173) advised that when building 
bridges entirely of brick the arches should be “backed with solid brickwork... and the 
spandrels are to be carried up with the backing to the same height before the 
centres are eased... All the joints of the soffit must be raked and neatly pointed.”. 
Haskoll (1857 154) also emphasised that it was crucial for the joints between bricks 
in bridge construction to radiate correctly to a supposed centre: “the greatest care 
must be taken that the work be done in the best manner, with all the voussoir joints 
properly summered, and the bricks forming the skew back joints to be cut so as to 
radiate truly. The bricks at the spandrel walls must also be cut so as to fit the 
curvature of the arch.”. The phrase “summering” relates to a joint defined as a 
“radiating joint” or “one whose direction is obtained from, or whose tendency is 
towards, a centre or axis.” (Christy 1882 57). Scottish practice in the examples cited 
above certainly seems to conform to that noted by Haskoll and Christy in this 
regard. In all examples the joints of the arch rings are made to radiate toward a 
supposed centre. In all but the Inchbrayock Viaduct (which is constructed of semi 
circular arches) this process begins from the skew back of the segmental arches as 
noted by Haskoll. Likewise, in all cases the bricks forming the spandrel walls are cut 
accurately to meet the curvature of the arch.  
Of the examples of bridges constructed entirely of brick discussed here, five of the 
six had arches constructed of concentric rings of headers. Only the example at 
Greenock was “bonded” with the use of headers and stretchers in the arch ring. 
Despite this clear preference amongst Scottish bridge builders, the use of half brick 
rings was one which was not altogether favoured by technical writers. Allen (1893 
41) notes “half brick ring arches… show a finer joint with less labour, and they are 
the most easily built; but in big spans the rings are apt to separate from each 
other… in order to guard against such defects in heavy arches, a few courses must 
be bonded occasionally, when the heading joints which radiate are in line so as to 
allow it”. These views were echoed by Rivington (1905 76). The bonded courses 
noted by Allen were known as “lacing courses” or “bond blocks”. The use of such 
lacing courses was not universally regarded as being advantageous, however, 
Pasley (1826 85) felt that “it does not strike me that any great advantage can result 
from it”. When constructing bridges entirely of brick, Scottish practitioners certainly 
agreed with Pasley as no examples of bond courses were found in such bridges in 
the course of this research.  
There is, therefore, a broadly uniform approach to the construction of bridges 
entirely of brick in Scotland despite a significant diversity in the size and traffic which 
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the bridges were designed to carry. Five of the six examples cited here used 
concentric rings of headers with a complete absence of any use of lacing courses. 
Only the thickness of arch can be seen to exhibit any notable diversity and this was 
still within the range of between two and three and a half bricks. Scottish practice in 
the building of bridges entirely of brick can, therefore, be seen to be orthodox and to 
follow the advice of authors such as Haskoll. There is nothing to support the 
hypothesis in this case that Scotland developed unique craft practices. It must be 
acknowledged, however, that there were certainly practices favoured by Scottish 
builders in the use of concentric half brick arches and the absence of lacing 
courses.   
Neither is there significant support for the hypothesis that there was a technical 
development within the building of bridges of brick. No such development can be 
traced from the examples cited here. It may be said, however, that the building of 
bridges entirely of brick was part of a wider development within the use of the 
material for bridge construction. These examples all date to the later part of the 
period being considered in this thesis. It will be shown in the subsequent section of 
this chapter that an earlier practice was to use brick for the arch rings only and the 
use of brick to construct bridges in their entirety is certainly a development from this. 
The structures cited here, therefore, do fit into the emerging theme of wider 
developments in the use of brick in Scotland.  
There is, here, further strong evidence for the growing body of evidence for 
considerable diversity within the uses of brick in Scotland. It has already been noted 
at several junctures throughout this thesis that such diversity grew as the 19th 
century progressed, here is another facet of that growth. It may also be said that, as 
bridges are certainly functional structures, that the hypothesis of brick being used as 
a functional material is also supported by the evidence presented in this chapter. As 
ever this cannot be said to be true in every case, however. The Greenock Docks 
Bridge contradicts this view with its use of polychromatic brickwork and the 
alteration in the bond which this resulted in. Bridges constructed entirely of brick, 
therefore, make further considerable contribution to the overall understanding of the 
technical development of brickwork in Scotland between 1700-1900. 
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Fig 17.1 Nomenclature of bridge construction (Page 1993). 
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Fig.17.2 Inchbrayock Viaduct, Montrose (1878) the largest bridge entirely 
constructed of brick in Scotland. 
 
Fig. 17.3 The soffit of an arch at the Inchbrayock Viaduct showing majority of 
courses as stretchers. 
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Fig. 17.4 The arch rings and spandrel wall of the Inchbrayock Viaduct. 
 
Fig. 17.5 Brick built bridge, East Hamilton Street, Greenock Docks (1885), showing 
polychromatic decoration. 
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Fig. 17.6 Detail of arches and stone springer, brick bridge, East Hamilton Street, 
Greenock Docks (1885). 
 
Fig. 17.7 Brick bridge, Kinclaven, Perthshire (1850’s). 
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Fig. 17.8 Brick bridge, Bell Street, Glasgow (1870). 
 
Fig. 17.9 Detail of arch soffit of arch of brick bridge Bell Street, Glasgow (1870). 
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 Fig.17.10 Bridge entirely built of brick, Molendinar Street, Glasgow (1870). 
 
Fig. 17.11 Brick bridge, approach to Tay Rail Bridge, Dundee (1887). 
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Fig. 17.12 Detail of arch rings, approach to Tay Rail Bridge, Dundee showing likely 
addition of three extra concentric rings of headers. 
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Bridges utilising brick for arch rings 
Where a bridge is not entirely constructed of brick, the material is still often found 
forming arch rings. This type of bridge can, in fact, be split into two sub groups 
depending on whether the brickwork is taken to the face of the arch or the stone 
spandrel wall forms the outer voussoirs of the arch ring. The former is regarded as 
being a stronger form of construction (Page 1993 86).  
The earliest examples of such construction were recorded at Dunglass, East 
Lothian (1840), Stoneybrae, Paisley (1842) and Dalhousie (1847). These examples 
all used the form of construction which saw the stone spandrel walls form the outer 
voussoirs of the arch. The earliest bridge which used brick to form arch rings 
showing on the external face of the bridge was the Newbattle Viaduct, Midlothian, 
built in 1847. The rings of the arch in this case are three bricks in depth, alternate 
courses formed of either three stretchers or two stretchers and two headers with the 
stretcher placed centrally between headers to maintain bond. The brick arch rings 
spring from a stone springer which consists of a single piece of stone bonded back 
into the masonry of the piers. On the soffit of the arch the majority of courses are 
laid as stretcher courses, heading courses occurring intermittently around every fifth 
course.  
The viaduct at Dyce, (1854), employs brick for arch rings, rubble being used for 
spandrel walls. The arches are constructed of six concentric half brick rings. An 
unusual feature of these arches is the insertion at points where the joints between 
two half brick rings coincide of stretchers running across two courses. This is not the 
inclusion of what could be described as a true lacing course in the proper sense as 
considered in the previous section, the stretchers only run across two courses of 
brickwork, but rather the insertion of what is termed bond bricks. The brick arches 
spring from a stone springer.  
A further example of brick arches supporting rubble spandrel walls can be seen at 
Osborne Street, Glasgow (1864). Here the arches are formed of five concentric half 
brick rings springing from a large stone springer.  There are other bridges on the 
line (the City of Glasgow Union Railway) which are built in identical fashion such as 
those at Gorbals Street and Cumberland Street, Glasgow. Finally, there are a series 
of at least four bridges which carry access roads over the line between Arbroath and 
Montrose, built between 1870-1880. The bridge at Cauldcotes (1870’s) is typical of 
these and consists of a single segmental brick arch, the rings of which are visible on 
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the face of the bridge. The arch is two bricks in depth and is formed of four 
concentric half brick rings.  
In the examples surveyed at Larbert, (1848), Stanley (1856) and Kilmarnock (1850) 
brick is used to form arch rings, the stone spandrel walls carried down to the face of 
the arch and the outer voussoirs of the arch are, therefore, formed of stone. At the 
Kilmarnock Viaduct, completed in 1850, the brickwork is accurately block bonded 
with the stone in blocks of four courses of brick, every second stone voussoir 
projecting around the depth of one brick into the brickwork. This is not always 
satisfactorily achieved, however, and at a number of points brick bats required to be 
used to complete the block bonding. This shows that the stone voussoirs were not 
cut to accurately fit a given number of courses of brick which certainly contradicts 
instructions in specialist technical reference works as described below. The brick is 
largely laid in stretcher bond with a heading course showing on average every 7th 
course on the soffit of the arch. 
Brick is used to form the arch rings at the Larbert Viaduct (1848) in much the same 
way as at Kilmarnock. Here the brick is block bonded with the outer stone voussoirs, 
each corresponding to five courses of brick, every second voussoir projecting three 
quarters of the depth of one brick into the brickwork. The stone voussoirs are more 
accurately set out and cut here than at Kilmarnock, all correctly bonding with the 
given number of courses of brickwork. The majority of courses of brickwork show as 
stretcher bond on the soffit of the arch, heading courses being only intermittently 
built in every 8-10 courses.  The same can be seen at the bridge at Stanley (1856). 
The brickwork is formed to block bond with the stonework of the spandrel wall, each 
alternate stone voussoir projecting around 1 ½ bricks depth into the brickwork. 
Although in most cases the stone is coursed to fit five courses of brickwork, as with 
Kilmarnock this is not always achieved, some courses requiring the insertion of half 
brick bats to allow block bonding to take place.  
The carrying of stone spandrel walls to form the outer voussoirs of arches was a 
form of construction which Nicholson (1860 35) described as being largely based on 
aesthetics “to have the appearance of good work, the quoins which form the ring 
stones and the head of the arch should also be of stone.”. The stones forming the 
front face of the arch would have carried very little load, either dead or live, the main 
load being borne by the brick arch. 
Within bridge construction the use of brick for arch rings only was the most common 
use of brick found during the course of this research, a total of 12 examples being 
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recorded as opposed to just six constructed entirely of brick and four utilising jack 
arch construction. The period of use stretches from the earliest examples at 
Dunglass (1840) and Dalhousie (1847) until the latest recorded use at Lesmahagow 
in 1883. It was, therefore, a technique which endured throughout the major period of 
railway construction in Scotland. There was a near equal split between the brick 
arch rings showing on the face of the bridge and those which were encased in a 
stone spandrel wall, those showing the arch rings on the face being slightly more 
common (4 of the 7 examples surveyed). It would be wrong to conclude, however, 
that this was due to any technical development as such, the use of both occurred 
throughout the time period under consideration. It is worth noting the remarkable 
geographical spread of the use of this form of construction, each of the seven 
examples surveyed being found in a different county as diverse as Aberdeenshire, 
Angus, Ayrshire and Midlothian.  
The reasons for the choice of brick for the construction of arches in bridges can be 
seen to be both economic and technical. It was noted that the use of brick obviated 
“the expense of cutting the arch stones to their true form. Brick also had the 
advantage of being more easily raised in moderate quantities and from their small 
size, of being more easily handled and placed. The bond in good brickwork gives a 
far better connexion than that obtained from inferior masonry.” (Haskoll 1857 226).  
The depth of the arch, where this could be identified, varied from three bricks at 
Newbattle (1847) and Dyce (1854), two and a half bricks at Osborne Street, 
Glasgow (1864) and two bricks at Cauldcotes (1870s). It would be tempting to view 
this steady reduction in thickness of arch ring over the 21 years between the 
construction of Newbattle and Cauldcotes as being indicative of a technical 
development but this would be to discount the purpose of the bridges in question. 
The bridges at Newbattle and Dyce were built to carry rail traffic whereas that at 
Cauldcotes had only limited vehicular traffic carried over the railway, Cauldcotes 
therefore having a much smaller live load to bear explaining the lesser depth of 
arch. 
As with bridges constructed entirely of brick, by far the most common way of 
forming the arch rings was to use concentric half brick rings showing as headers on 
the face of the arch. This can be seen in the bridges at Dyce, Osborne Street 
Glasgow and Cauldcotes, only Newbattle having what is termed a “bonded” arch 
using headers and stretchers (fig. 17.3). The references to the debate regarding the 
merits of the use of concentric rings have been discussed in the previous section, it 
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is clear that Scottish practice in bridges which utilised brick for arch rings followed 
that of bridges which were entirely built of the material in favouring the use of 
concentric rings of headers. It should be noted that one example of something akin 
to a lacing course of the type described by Allen (1893 41) and Rivington (1905 76) 
was identified at Dyce, Aberdeenshire (1854). As already discussed, however, this 
was not a true lacing course but rather bond bricks. With this exception Scottish 
practice is devoid of this feature in bridge construction, Scottish builders clearly 
siding with Pasley in the debate over lacing courses and, with the exception of the 
builders of Newbattle viaduct, disregarding concerns over the use of half brick rings.    
Bridges constructed in this way make some important contributions to the 
understanding of the development of brickwork in Scotland. There is certainly strong 
evidence here to support the view of the use of brick being functional. In forming 
arch rings of bricks the properties which made it superior to rubble in such as 
situation, the ease with which it can be formed into an arch and the uniform 
distribution of load, made it ideal. There is also further evidence to support the view 
that brick in Scotland was used in a diverse range of applications and locations. 
There is little evidence, however, to support the view that Scotland developed 
distinct craft practices in this form of construction. From the limited comment that 
can be drawn from technical reference works Scottish practice can be seen to 
largely follow orthodox practice in this area. It is worth noting again, however, that 
Scottish practice heavily favoured the use of concentric rings of headers over 
bonded arches and, with the exception of Dyce, was devoid of any type of lacing 
course or bond blocks.  
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Fig. 17.13 Detail of arch rings from Newbattle Viaduct (1847) showing bonded arch 
and stone springer. 
 
Fig. 17.14 Brick arch rings at Dyce Viaduct (1854). 
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Fig. 17.15 Detail of arch rings at Dyce, three bricks in depth formed of six concentric 
rings of headers with bond bricks at various points. 
 
Fig. 17.16 Brick arch carrying the City of Glasgow Union Railway at Osborne Street, 
Glasgow (1864), one of several examples on the line. 
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Fig. 17.17 Cauldcotes Bridge (1870’s) crossing the line between Arbroath and 
Montrose, brick arch two bricks in depth formed of four concentric rings of headers. 
 
Fig. 17.18 Kilmarnock Viaduct (1850) showing stone voussoirs on the face of the 
arch and the soffit of the brick arch, note block bonding of the stone with four 
courses of brickwork. 
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Fig. 17.19 The soffit of the arch at Kilmarnock Viaduct, a header course is included 
on average every seventh course although this is irregular. 
 
Fig. 17.20 Soffit of brick arch, Larbert Viaduct (1848) showing block bonding of 
brickwork and stone outer voussoirs. 
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Fig. 17.21 Detail of block bonding from Larbert Viaduct (1848). 
 
Fig. 17.22 Bridge at Stanley, Perthshire (1856) showing stone external voussoirs 
and soffit of brick arch rings. 
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Jack Arch Bridges 
In addition to the more common practice of constructing bridges entirely of masonry, 
a number of examples of bridges formed of brick arches built on an iron frame were 
found in survey work. These bridges were constructed in a manner very similar to 
the arched flooring discussed in chapter 16 and were commonly referred to as "jack 
arch" bridges. In total four examples of this type of construction were found, two in 
Aberdeenshire at Ruthriestone (1853) and Newe (1858), Alyth, Perthshire (1880’s) 
and Waverly Station, Edinburgh (1870’s).  
The earliest example of this type of bridge construction was at Ruthrieston, erected 
in 1853. It consists of a series of cast iron parallel girders running transversely 
across the length of the bridge. The gap between these is bridged by shallow brick 
arches. These show as stretchers on the soffit of the arch suggesting either the 
arches are half a brick or possibly one brick in depth laid as two rings of headers. A 
similar example can be seen at Alyth, Perthshire (1880’s). Here cast iron parallel 
girders are again laid transversely across the length of the bridge with wrought iron 
tie-rods running longitudinally to tie the arches together. The brick arches 
themselves are half a brick in thickness, all laid as stretchers.   
The Bridge of Newe in Aberdeenshire (1858) is built of four cast iron ribs tied with 
wrought iron tie-rods. Unlike Newe and Ruthrieston, in this case the iron girders run 
longitudinally down the length of the bridge. Three longitudinal brick arches span the 
distance between the iron ribs. The bricks forming the arches show as headers on 
the underside of the arch implying that the arch is one brick in depth formed of a 
single course of stretchers. Finally, an unusual arrangement can be seen at the jack 
arch bridge at Waverley Station, Edinburgh (1870’s). Here four longitudinal brick 
arches similar to those at Newe are used for part of the bridge with a series of very 
short span transverse arches then being employed before returning to a longitudinal 
arch. The only explanation for this curious arrangement is that there is a greater 
load on the area where the arches run transversely although an examination of the 
bridge shows no sign of this.  
Only one technical reference work gives any details of the construction of this type 
of bridge, Haskoll (1857 144) states that “The arches between the girders are to be 
one brick thick, formed with a regular curve, with bricks carefully selected for the 
purpose, and laid in cement in the most careful manner, with the proper bond and 
neatly laid joints... The soffit of the arches to be perfectly fair, and to be flat joint 
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pointed27.” It was noted further that “The springing to be carefully cut and rubbed, so 
as to abut on all parts of the iron girders”. Haskoll (1857 145) noted regarding the 
ironwork that the iron founder was to ensure that “The surfaces... forming skew 
backs for brickwork are also to be carefully chipped or filed, if necessary, to form an 
accurately even surface from end to end.”. From the four examples cited in this 
chapter Scottish practice certainly seems to have followed these practices in the 
main. Where the bricks spring from the ironwork at Alyth, Newe and Edinburgh 
these are, indeed, cut to accurately fit. The ironwork does seem to have, in all 
cases, been cast in one continuous length where the arches ran transversely as at 
Alyth, Edinburgh and Ruthrieston. At Newe where they are longitudinal this was not 
possible, several pieces of ironwork being joined to form the ironwork from which 
the brick arches spring.  In all cases the joints appear to be fine as recommended 
by Haskoll and the soffits of the arches well-constructed. 
Jack arch bridges using brick arches between iron girders were less common than 
more standard forms of arched bridge construction in Scotland. They also came to 
be used later than other forms of bridge construction. It is tempting to view them as 
part of a technical development arising from fire proof floors and there are certainly 
major similarities in construction methods and the form of both. To say that one 
developed from the other is perhaps to stretch the evidence to its limits, however. It 
is more accurate to say that jack arch bridges were part of an increasing trend in the 
use of brick in engineered structures in Scotland throughout the 19th century and 
that these bridges are illustrative of the increasingly diverse range of uses to which 
brick was put at that time. Scotland seems to have been fairly conservative in 
following the practices laid down by Haskoll but certainly demonstrated considerable 
ingenuity in using a different variation in each of the four examples discussed here. 
Jack arch bridges are, therefore, a small but interesting part of the overall 
development of brick construction in Scotland in the 19th century.  
 
 
 
                                                          
27 Flat joint pointing involves the raking out of the mortar and pointing up to leave a flat joint finish.  
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Fig. 17.23 Jack arch bridge, Alyth, Perthshire, (1880’s) (Copyright RCAHMS). 
 
Fig. 17.24 Detail of the brick arches, cast iron girders and wrought iron tie-rods, jack 
arch bridge, Alyth, Perthshire, (1880’s) (Copyright RCAHMS). 
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Fig. 17.25 Underside of the jack arch bridge at Ruthrieston, Deeside (1853) 
(Copyright SCRAN). 
 
Fig. 17.26 Soffit of the longitudinal brick jack arches, Bridge of Newe, 
Aberdeenshire (1858) (Copyright RCAHMS). 
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Skew Arch Bridges 
The bridges discussed in previous sections were all constructed with arches built 
square on plan. However, where a crossing met the obstacle it was to bridge at an 
angle other than 90 degrees the building of such an arch was impractical. The 
solution to this was to build a skew arch bridge. A skew arch is defined succinctly by 
Adams (1906 111) as “one whose axis is not at right angles to its face, or whose 
two centre lines in plan are not perpendicular to each other.” In the course of 
researching this thesis four examples of such arches built of brick were found, 
Dunblane (1848), Newbattle (1847), Stoneybrae, Paisley (1842) and Cullen, 
Banffshire (1886).  
Three of the four skew arch bridges utilised brick to form the barrel of the arch with 
stone being used for the spandrel walls and forming the outer voussoirs of the arch. 
The only exception to this is the example at Cullen which employs stone for the 
spandrel walls but not for the outer voussoirs of the arch. Stone was also used to 
form the piers from which the arches spring in all cases.  Nicholson (1860 35) 
recommended when constructing a skew arch that “the imposts or springers should 
be of stone... Then the immediate parts of the courses may be of brick (allowing 
perhaps four courses of bricks to each stone springer) depending on the thickness 
at the abutment”. It was recommended by Haskoll (1857 178) that where stone 
springers were being used they must be equal to the full thickness of the arch “In 
cases of skew arches, the skew back must be worked out to suit the oblique 
direction of the courses [of brickwork]”. 
The geometry for setting out a skew arch is exceedingly complex and worthy of a 
thesis in itself28. Meaningful comment can be made, however, on the construction 
of skew arch bridges in brick as opposed to their setting out and design. At 
Newbattle only one of the arches is skewed. Here the advice given by Nicholson 
above was followed almost to the letter, stone springers being used with each 
corresponding accurately to four courses of brickwork. The brickwork is laid in an 
irregular bond with parts of courses laid as headers and other areas of the same 
course laid as stretchers. Each course springs at a right angle to the skew. 
Newbattle is the only example where such cut stone springers are used. At 
Dunblane, Cullen and Paisley the brickwork springs from a flat stone plinth, the 
bricks being cut to provide the necessary angle for the arch to spring from. In 
these three examples an irregular bond was again employed for the barrel of the 
                                                          
28 A contemporary account in great detail is contained in Nicholson (1860).  
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arch with intermittent headers being placed to maintain bond throughout the arch. 
Only at Cullen where the brickwork is carried to the face of the arch can any 
comment be made regarding the depth, in this case three bricks formed of six 
concentric rings of headers.  
Nicholson (1860 35) provides a detailed account of some of the craft practices 
which would have been followed during the construction of skewed brick arches. 
This includes the marking of all bed lines on the boarding or “laggings” of the 
formwork to ensure courses followed the correct path as they were being laid. He 
also recommends “In order to try the work as the bricklayer proceeds he ought to 
use a kind of set square, made of thin board containing an angle exactly the reverse 
of the templet and consequently the curved edge will be concave instead of convex 
as in the arch square. In trying any course, the set square must have the point 
between the curved and straight edge upon the boarding, and the straight edge 
upon the side of the course, the two edges being in plane perpendicular to the bed 
line.” The construction of such arches was clearly a highly skilled operation requiring 
bricklayers at the pinnacle of their craft. The arches discussed in this section should, 
therefore, be appreciated as amongst the finest examples of brickwork in Scotland.  
The use of brick to construct skew arches in bridges is clearly a specialised 
application of the material as reflected in the identification of only four examples in 
survey work. Nonetheless, it certainly adds to the overall understanding of Scottish 
brickwork and contributes to the discussion of the hypotheses advanced at the 
outset of this work. As with all the various applications of brick in the context of 
engineered structures, here is another use to add weight to the view that brick was 
employed in a significant diversity of applications. There is also support for the 
hypothesis that brickwork underwent a technical development. Clearly this is not in 
the narrow prism of building skewed arch bridges, but in the confidence and the 
craft skill required to construct complex structures such as this. It has been shown 
by examining cotemporary reference works the skill required to form such arches 
and this would not have been possible had not Scottish brickwork been continuously 
developing in its uses and applications. It is certainly the case that brick was used 
here because of its functionality but, again, this should not be viewed as a negative. 
It is the durability and functionality of brick that allowed a diversity of uses to exist. 
Functionality certainly does not indicate a lack of skill or craftsmanship. Skewed 
arch bridges represent one of the best examples of the beautiful functionality that 
characterises Scottish brickwork. Often unseen, certainly underappreciated, 
structures like skewed arch bridges are complex pieces of craftsmanship and if they 
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are not as outwardly egotistical as Hampton Court Palace are still testament to the 
beauty of brick in Scotland.  
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Fig. 17.27 Skew arch bridge, Cullen, Aberdeen (Copyright RCAHMS). 
 
Fig. 17.28 Stoneybrae, Paisley skew arch bridge (1842) (Copyright RCAHMS). 
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Fig. 17.29 Skew arch bridge, Dunblane (1848). 
 
Fig. 17.30 Detail of skew arch Dunblane showing block bonding of spandrel 
voussoirs and flat impost from which the arch springs. 
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Fig. 17.31 The single skew arch at Newbattle Viaduct, Midlothian (1847). 
 
Fig. 17.32 Detail of skew arch bridge, Newbattle, Midlothian showing block bonding 
of stone spandrel wall and springer. 
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17.2 Lighthouses 
Lighthouses are an important, if unexpected, facet of the development of brickwork 
in Scotland. They are the only marine structure built of brick in Scotland with no 
examples of, for example, harbour or dock works built of the material (Stevenson 
1874 194-216). They also demonstrate one of the most extreme uses to which the 
material was put in terms of exposure and engineering difficulty and have shown 
brick to be possessed of a durability and longevity at least the equal of stone in 
similar locations. Other structures may have been built in larger numbers and seem 
to be of greater significance, but in terms of technological challenges, it is in the 
building of lighthouses that brick construction reached its apogee in Scotland29. 
Fourteen examples of brick built lighthouses have been recorded in the course of 
this research. The earliest of these is North Ronaldsay (1853) and the latest Sule 
Skerry built in 1894. These are listed in table 17.1, below30. From this table it will be 
seen that, with the exceptions of Fidra (1885) and St Abb’s Head (1862), all the 
brick built lighthouses were erected on islands off Scotland's West Coast. It is also 
worth noting that 10 were built in the relatively short period of time of 13 years 
between 1853-66.    
Lighthouse Location Constructed 
North Ronaldsay Orkney 1853 
North Unst Shetland 1856 
Corran Fort William 1857 
Rubha Nan Gall  Mull 1857 
Ruvaal Islay Islay 1857 
Butt of Lewis Lewis 1862 
MacArthur’s Head Islay 1861 
St Abbs Head Berwickshire 1862 
Monach Isles North Unst 1864 
Auskerry Orkney 1866 
Loch Indaal  Islay 1869 
Start Point Orkney 1870 
                                                          
29Brick built Scottish lighthouses in fact hold some interesting records which demonstrate the 
durability of the material. Butt of Lewis Lighthouse (1862) stands at the windiest spot in the UK. 
North Ronaldsay constructed in 1853 is, at 139 feet, the highest land-based lighthouse tower in the 
UK. Brick can therefore be seen to be a highly durable material in such locations. 
30 Information on Scottish brick lighthouses has come from both Nicholson (2006) and Krauskopf 
(2001) as well as from RCAHMS records. 
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Fidra Firth of Forth 1885 
Sule Skerry Orkney 1894 
Table 17.1 Brick lighthouses in Scotland. 
The reasons for the choice of brick in these examples can be seen in 
correspondence between the Northern Lighthouse Board and the engineer David 
Stevenson regarding the building of several lights in the mid-19th century. When 
discussing their reasons for building the Butt of Lewis Lighthouse (1862) of brick 
Stevenson stated that “In consequence of the geological formations of the country 
the stone at the Butt of Lewis is about the very worst that can be imagined for rubble 
work.” (Stevenson 1858-9 338). An even clearer picture of the reasons for using 
brick emerges in discussions surrounding the building of North Unst Lighthouse in 
1856 “the rapidly disintegrating mica slate of which the rock itself is composed is 
wholly unsuitable for a permanent structure as it can be obtained only in small 
angular fragments and even these are very unsound and friable... The uncertainty 
and risk connected with the landing of materials at the rock and transporting them 
up its steep face to the height of nearly 200 feet... there is no question that brick 
may be often landed at the rock when it would be quite impossible to land more 
weighty material and that any loss which may attend the landing of brick is easily 
rectified whereas the loss of dressed stone or cast iron plates is not so easily 
overcome” (Stevenson 1855 24-27). The ease of lifting bricks was noted some 
years previously by Pasley (1826 245) who believed it to be a great advantage of 
the material.31 Local geology and ease of movement can, therefore, be seen to be 
significant factors in explaining the use of brick for lighthouse construction.  
The type of brick used for constructing lighthouses can be discerned from the 
original specification for the Butt of Lewis Lighthouse (1862). This stated that they 
should be “similar to those used in the Edinburgh Gas Works chimney instead of 
common brick” (Stevenson 1858-9 287-289.) When challenged to cut costs and use 
common brick or rubble Stevenson responded by stating: “Common brick in such a 
situation as the Butt of Lewis would be wholly inadmissible and would not stand the 
exposure to the sea.” (Stevenson 1858-9 287-289.).  A detailed description of the 
type of bricks employed at the Edinburgh Gas Works has survived and states that, 
following experiments on the composition of bricks, “the strongest was the 
composition of fireclay and ironstone which bore from 200 to 350 tons on the square 
                                                          
31 As opposed to “masons and carpenters materials” most of which Pasley believed to be “far 
exceeding the powers of a single man or even of many men... bricklayer’s materials are different. The 
single brick only weighs about 5 or 6 lbs”.  
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foot; while the common quality did not exceed from 60 to 120.” (Buchanan 1847 85). 
This specification is in agreement with that laid down by Smeaton when working at 
Spurn Point lighthouse who recommended the use of “water bricks” which were 
“those particularly hard and well burned”  (Smeaton 1837 183).  
The brickwork for lighthouses in Scotland was laid in a variety of bonds. Butt of 
Lewis is laid in Scottish Bond (3/1) as is Loch Indaal Lighthouse on Islay (1869). 
Rhuvaal (1857), also on Islay, is laid in English bond. At North Ronaldsay (1853) the 
brickwork is laid in Scottish bond (4/1). There can be seen to be no standard bond 
adopted for Scottish lighthouses and nowhere in the records of specifications is it 
ever noted. It would be wrong to conclude that the changes in bond reflected any 
kind of technical development and it seems that this decision was, perhaps, left to 
the individual contractors.  
There is much which can be garnered regarding the method of construction of North 
Unst Lighthouse (1856) from the reports by the engineer Robert Stevenson which it 
is out with the scope of this work to consider. To give an indication of some of the 
work practices used in building brick lighthouses this always took place in the 
summer months, Stevenson noting “In all cases work was slow on the brick towers 
and had to be stopped for the winter". Around 100 men were employed in the 
construction of a lighthouse, 110 at North Unst at which a steam engine was used to 
raise materials (Stevenson 1855 24-27). It can be seen from an image showing the 
construction of Noup Head Lighthouse that these were constructed using similar 
techniques to those employed in tall chimney construction, being scaffold from the 
inside.  
Having considered in some detail the use of brick in the construction of lighthouses 
in Scotland, this provides important support for a number of the hypothesis 
advanced at the outset of this research. Firstly, and most obviously, is the fact that 
there is further clear evidence for the diversity of uses and geographical location of 
brickwork in Scotland. Lighthouses such as North Unst, Rhuvaal and Sule Skerry 
are to be found at the very extremities of the country. Lighthouses also represent 
another structure type which came to be built of brick and, significantly, represented 
a successful use of the material in an extreme maritime environment. 
Lighthouses also provide further evidence to support the hypothesis that brick was 
used for functional reasons. As clearly stated by those constructing the lighthouses 
it was the specific properties of brick which led to its being used as opposed to 
stone or iron. It would be wrong to conclude, however, that this reflects adversely on 
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brick. As has emerged in a number of areas examined in this thesis, the 
functionality of brick can be seen to be its great advantage. It is the very practicality 
of its use which led to its employment and allowed it to make further inroads against 
the use of stone in Scotland. The use of brick for lighthouse construction may have 
been functional, but this can increasingly be seen to be a positive rather than 
negative conclusion to draw. 
There is nothing within the building of brick lighthouses to suggest a technical 
development. It is, however, reasonable to conclude that the use of brick in this 
context is part of a wider development within brick construction. The building of 
lighthouses of brick was clearly influenced by tall chimney construction as 
evidenced by the instruction to use the same bricks as employed at the Edinburgh 
Gas Works Chimney for the building of North Unst. There is a thread of technical 
development discernible from the early 19th century onwards in Scottish brick 
building showing an increasing confidence in the material and its consequent use in 
larger engineered structures in more extreme environments. Lighthouses can, in 
many ways be seen to be the apogee of this development and are therefore an 
integral part in the overall technical development of brickwork in Scotland between 
1700-1900. 
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Fig. 17.33 Start Point Lighthouse, Orkney (1870) built of brick (Copyright 
RCAHMS). 
 
Fig. 17.34 Butt of Lewis Lighthouse (1862) showing Scottish bond (3/1) and 
relieving arch (Copyright RCAHMS). 
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Fig. 17.35 North Ronaldsay Lighthouse (1853) showing Scottish bond brickwork 
(4/1) (Copyright RCAHMS). 
 
 
Fig. 17.36 The access difficulties which contributed to the choice of brick for the 
construction of North Unst Lighthouse (1856) can clearly be seen in this image 
(Copyright RCAHMS). 
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Fig. 17.37 Construction at Noup Head Lighthouse showing internal scaffolding 
(Copyright RCAHMS). 
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17.3 Tunnels 
The use of brick to line tunnels is one exclusively associated with railways. In total 
eight examples of brick lined tunnels have been recorded in this thesis, summarised 
in table 17.2. It has proven impossible to carry out detailed survey work in any of 
these due to safety concerns. This section is therefore limited to a description of the 
examples recorded and consideration of construction methods from technical 
reference works. 
Tunnel Constructed 
Scotland Street 
tunnel, Edinburgh 
1842 
Winchburgh tunnel, 
West Lothian 
1842 
Falkirk tunnel, 
Stirlingshire 
1842 
Kippenross tunnel, 
Dunblane 
1848 
Neidpath, Scottish 
Borders 
1864 
Whitrope tunnel, 
Scottish Borders 
1862 
Anderston tunnel, 
Glasgow 
1895 
Cowlairs Tunnel, 
Glasgow Queen 
Street Station 
1842 
Table 17.2 Brick lined tunnels in Scotland. 
The earliest examples of brick lined tunnels comprise a group constructed in the 
early 1840’s. The Scotland Street Tunnel in Edinburgh, opened in 1842, was 
described as being 1000 yards long, having an elliptical arch roof 18ft high in the 
centre and 26 ft. wide (Paxton 2007 157). It is worth noting in passing that, if the 
calculation by Dobson (1850 10) is correct the lining of this tunnel would have 
consumed in the region of eight million bricks32.  
                                                          
32  Dobson (1850 10) estimated the amount of bricks which the lining of a railway tunnel would 
require: about 8000 bricks per yard or 14,000,000 per mile. 
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Also opened in 1842 was the Winchburgh Tunnel. It was 367 yards long and 20ft. 
high. The specification for building the tunnel stated that it was to be “lined with 
brick work formed to the radii of the curves... the lime used of a uniform thickness 
and as little in quantity as consistent with making solid work. The bricks well burnt 
and in every respect sound and hard and the lime mortar used properly wrought 
in a pug mill” (Paxton 2007 172). The contractors for this tunnel were Gibb and 
Son of Auchinlee who also operated a brickworks, the company likely combining 
the operation of brickmaking and contracting33.  
The third of the group of tunnels constructed in this period and lined with brick lies 
outside Falkirk and is described in a contemporary account as follows: “A tunnel 
also is at present in the course of formation which when finished will extend to 845 
yards underground, will be 26 feet in width 22 feet in height and arched with brick. It 
is expected that this great undertaking, understood to cost a million of money, will 
be finished in 1842 (Blackwood 1845 (5) 33).”. Finally, the Neidpath Tunnel (1842) 
is 674 yds long and carried the railway near Peebles. William Scott, the contractor 
for the tunnel, brought 6000 tons of bricks from Millerhill, Dalkeith and Portobello by 
rail to the works (Marshall 2005 143).  
A slightly later tunnel can be found just south of Dunblane under Kippenross Park, 
constructed in 1848 (McKerracher 1988 143). The tunnel is 549 yards long with the 
majority being constructed by the cut and cover method, that is to say a deep 
cutting was made, brick arches built over the top and then earth piled on top. In 
order to supply the requisite number of bricks for the project a temporary brick 
works was established at Bridge of Allan using the local carse clay to manufacture 
over 1.5 million bricks for use in the tunnel (Thomas 1989 27). Brick lined tunnels 
continued to be used in Scotland for the remainder of the railway building period. 
Whitrope Tunnel, opened in 1862 was partially lined with brick (Paxton 2007 62). 
The longest railway tunnel built in Scotland is that which runs from Anderston to 
Glasgow Cross and was completed in 1895 (Cooper 2004 66). It too was lined with 
brick as is the tunnel on the approach to Glasgow Queen Street Station from the 
North. 
There were many techniques involved in the practice of tunnelling which are out 
with the scope of this work but which have been covered in great detail by 
                                                          
33 The same company’s bricks were used to construct the bridge at Kinclaven, Perthshire and may 
well have been the contractor for this work. 
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contemporary commentators.34 The following is a very brief description of the 
practice of lining tunnels with brick, as no examples could be surveyed it is 
impossible to make comment on the extent to which Scottish craft practice followed 
these instructions, however. At the outset of the laying of a brick lining for a tunnel a 
ground frame against which the lower, inverted arch was built was laid down. The 
ends of this frame represented the skewback for the main arch to spring. The 
ground moulds had a centre line marked on them which was intended to line up with 
the eventual centre of the tunnel and thus keep the inverted arch plumb. Upon the 
face of the ground moulds and side walls every course of bricks was marked by a 
cutting mark to which the bricklayers had to adhere strictly to prevent irregularities in 
the brickwork. It was recommended that “The brickwork was brought up equally on 
each side towards the crown”. (Simms 1844 103). The invert was constructed in 
concentric half brick rings. In some cases the skew back was formed of special 
bricks, in others bricks were cut to answer the purpose and in still others the 
skewback was formed of stone in a single piece although this was considered 
expensive (Nicholson 1838 122).  
The brickwork of the arch consisted of a series of concentric half brick rings and 
where the joints became flush and straight a heading or bonding course was 
inserted throughout the length of the arch (Simms 1844 104). The hardest part of 
lining a tunnel with brick was the final section where the bricklayer: “no longer can 
stand with his head and shoulders in it to do the work... he is therefore obliged in 
this last small piece to turn the top ring of the arch first, by fitting, and wedging his 
bricks tight in the best manner that he is able passing them with his hand and arm 
up the opening and bonding the top into the next lower ring by some of the bricks 
put as headers; then setting the next lower course or ring, bonding as before, and 
wedging it up tight; and so on with each course, until the bottom course or soffit of 
the arch, will only be sufficient to receive one brick put endways into it” (Simms 
1844 104).  
Discerning where brick lined tunnels fit into the evolving picture of the development 
of Scottish brickwork is somewhat problematic. In the absence of survey work and 
detailed references to construction methods used in Scotland no meaningful 
comment can be made regarding the development of craft practices. It is also 
impossible to say whether any specific technical developments took place with the 
brickwork which formed the tunnels themselves. The contribution which the 
                                                          
34 An excellent brief contemporary summary is contained in Baker (1848 57-8) with the best overall 
contemporary account being the immensely detailed Simms (1844).  
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construction of brick lined tunnels makes to supporting the view that Scottish 
brickwork underwent a technical development overall is to show that, by the 1840’s, 
Scottish craftspeople were able to work with brick to construct structures which were 
subject to considerable pressures and which involved a high level of complexity. 
Scottish brickwork was quickly evolving to meet the needs of the railway age and 
was attaining a level of technical expertise unseen in the earlier part of the 19th 
century. It can also be convincingly argued that the use of brick to line tunnels also 
shows the productive capacity of the brick making industry in Scotland and that this 
was evolving and changing to meet the huge demand that railway construction 
would place on the industry. Scottish bricks were clearly durable enough for the 
lining of tunnels and there is, therefore, an argument to say that this is evidence in 
support of the view that the use of brick was influenced by developments in 
manufacturing in Scotland. Finally, the use of brick to line tunnels is also further 
evidence of the diversity of applications to which the material has been in Scottish 
buildings. Although by their very nature hidden from view, brick lined tunnels, 
therefore, make an important contribution to the understanding of the development 
of brickwork between 1700-1900.  
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Fig. 17.38 The Scotland Street Tunnel Edinburgh (1842) following its conversion 
into an air raid shelter still showing the original brick construction (Copyright 
SCRAN). 
 
Fig. 17.39 Interior of brick lined Neidpath Tunnel, Scottish Borders (1864) 
(Copyright SCRAN). 
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Fig. 17.40 The hardest part of lining a tunnel with brick was placing the last few 
bricks which had to be laid through small gaps in the laggings (Simms 1844). 
 
Fig. 17.41 A tunnel ready to be lined with brick, the large level which would be used 
to ensure the work was level can be seen against the right hand wall (Copyright 
Science and Society Library). 
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Fig. 17.42 The manufacturing of brick on the site of a tunnel being constructed in 
England. Clay is barrowed into the machine and the formed bricks taken away to be 
fired. This would have been similar to the arrangement at Kippenross (Copyright 
Science and Society Library). 
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17.4 Tall Chimneys 
Tall chimneys, in common with glass cones which will be discussed in a subsequent 
section, represent one of the few applications to which brick was put in an 
engineering context in 18th century Scotland. Although no examples survive from 
this date, evidence can be taken from several documentary sources relating to this. 
Instruction on the pricing of building such chimneys is contained in a Scottish 
technical reference work of 1777, Hamilton (158) stating that “Chimneys standing by 
themselves are girt round and that measure is reckoned their length and multiplied 
into their height.”. In 1783 two master bricklayers engaged in building and repairing 
“factory stalks of the rising and thriving manufacturing town” were noted in a local 
trade directory (Carrick and Jack 1890 12). The earliest surviving example was, until 
recently, at Kinghorn Flax Mill in Fife dating to the early 1800’s which has sadly 
been demolished.  Something of the scale of factory chimney construction in 
Glasgow by 1831 can be seen from the drawing forming fig. 17.43 in which 14 tall 
chimneys can be seen. Tall chimney construction in Scotland continued to expand 
throughout the 19th century with the structures becoming ever higher. To give a 
complete list of these would be a considerable thesis in itself so to cite just three 
over and above those surveyed Cupar Gas Works (1839), Argyll Brewery, St 
Andrews (1865) and Oban Distillery (1880’s) all had brick built tall chimneys.  
It is important to recognise that brick was also used to construct chimneys to 
support rural as well as urban industries. Numerous examples of the use of brick to 
construct chimneys to allow steam power to be used in agriculture can be seen 
throughout Scotland. A selection from numerous examples include early to mid-19th 
century brick farm chimneys at Sanday Farm, Orkney (1840’s), Hills of Dunipace 
Steading, Stirlingshire (1830’s), Samuelston Farm in East Lothian (1840’s), 
Overfeild Farm, West Lothian (1840’s) and Chalkielaw Farm, Berwickshire (1830’s). 
One of the most remote examples of this can be seen on Nave Island, off the West 
Coast of Islay which was erected in the 1820’s in connection with the kelp industry 
(Omand 2004 157). 
Six surviving structures have been surveyed in the course of this research. These 
were identified to provide a representative sample of the types discussed above. 
Large industrial chimneys in the form of Cox’s Stack, Dundee (1865) and 
Caledonian Distillery, Dalry Road, Edinburgh (1870’s); smaller examples at Baltic 
Works, Dundee, (1864) , Old Tay Works, Dundee (1851) and Rosebank Distillery 
Falkirk (1890’s) and, finally, a farm chimney at Kinfauns, Perthshire (1870’s). These 
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also encompassed a range of plan shapes, three square, two circular and one 
octagonal. When coupled with those which are noted but not surveyed, a robust 
sample from which to discuss brick built chimneys in Scotland is provided and 
allows the analysis of several technical features within the overall development of 
Scottish brickwork to take place.  
The plan of a chimney was chosen on the grounds of two factors, simplicity of 
construction vs. height and exposure. A chimney which is built square or octagonal 
in plan is easier to build than one which is circular (Douet 1990 12). As long as 
chimneys remained fairly short, therefore, they were often square or octagonal. 
However, as chimneys of a greater height were required, so they became circular in 
plan. This is for the simple reason that a chimney with a flat side suffers greater 
wind pressure. This was noted by Macfarlane (1860 5) who believed chimneys 
square on plan were unsuitable when a considerable height was required “on 
account of the danger arising from the large extent of surface thereby presented to 
the action of the wind.”. Chimneys square in plan were therefore often used for the 
relatively short stacks required for steam engine houses in smaller industrial sites 
and rural industries. This can be seen to be reflected in the examples cited in this 
thesis with square plan chimneys being used for shorter stacks such as the farm 
steadings at Hallhill (1840’s) and Dunipace (1830’s), the small chimney on Nave 
Island (1820’s) and the stacks at Old Tay Works, 25 Brown Street, Dundee (1851) 
and Cupar Gas Works (1839). Taller chimneys such as that surveyed at Rosebank 
Distillery, Falkirk (1890’s) and Brora Distillery (1896) were circular in plan. 
The widespread use of chimneys with plan shapes other than square was certainly 
aided by the availability of special bricks. An early example of a chimney octagonal 
in plan was the Baltic Works, Dundee (1864) which was constructed using dogleg 
bricks at quoins manufactured by Alan and Mann (Watson 1990 137). There is 
certainly evidence to suggest that chimneys octagonal on plan developed following 
the advent of special bricks in the 1860’s, all the examples cited here such as that at 
Baltic Works, Dundee (1864), Kinfauns Farm (1870’s) and Argyll Brewery, St 
Andrews (1865) were all built following the advent of special bricks. This mirrors 
developments within angled brickwork in buildings discussed in chapter 8 and adds 
further support to the hypothesis that brick manufacturing influenced the way in 
which bricks were used. Chimneys circular in plan would also have utilised special 
bricks. The two examples of circular plan chimneys surveyed in the course of this 
research at Rosebank Distillery, Falkirk (1890’s) and Caledonian Distillery, Dalry 
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Road, Edinburgh (1870’s) both made use of curved bricks in their construction. 
Such bricks were termed compass, radial or radiating bricks (Adams 1906 193). 
The composition of the bricks, whether specials or otherwise, would have been of 
the highest quality for chimney construction. A detailed description of the type of 
bricks employed at the Edinburgh gas works has survived and states that, following 
experiments “the strongest was the composition of fireclay and ironstone which bore 
from 200 to 350 tons on the square foot; while the common quality did not exceed 
from 60 to 120.” (Buchanan 1847 85). It was also noted that the bricks at Port 
Dundas Chimney (1860) would be able to resist a crushing pressure of 90 tons per 
square foot and that the pressure exerted upon them would only be 9 tons 
(MacFarlane 1860 7). By 1901 McLean (209) noted of Glasgow that “all [factory] 
chimneys are built with the material in this quarter, and carefully burnt bricks are 
excellently adapted for the purpose, being well able to take any weight placed upon 
them.” 
A second technical feature worthy of examination is the thickness of the brickwork 
which forms the chimney. Although seeming to be one monolithic structure, tall 
chimneys were built in sections of varying thickness, diminishing as the chimney 
rose in height. In the course of researching this thesis it was impossible to view a 
chimney internally, however technical reference works provide valuable insight into 
this. Burn (1871 146) states “A chimney 90 feet from ground level and 5 feet 6 
inches inside diameter must have 9 inches thickness of brickwork at the top, 
increased to 13 ½ inches at 20 foot down, 18 inches at 40 foot down 22 ½ inches at 
60 foot down 24 inches at 80 foot down, that is from the foundation to 10 feet above 
ground level, the thickness exclusive of firebrick lining and air space between must 
not be less than 24 inches and may be reduced 4 ½ inches as each 20 foot upward 
is reached.” It can be seen that in the case of the Port Dundas chimney in Glasgow 
this specification was followed, Macfarlane (1860 6) noting the thickness at level 
ground was to be 7 bricks and at the top 1 ½ bricks in thickness. The thickness 
correspondingly diminished by ½ a brick for every 40 feet rise in height. The 
chimney at the Edinburgh Gas Works was also built in this way, it was recorded “the 
thickness of which was diminished towards the top by 5 successive steps (Downing 
1875 291). Nicholson (1838) recommended the following diminution of thickness as 
a chimney rose in height: 
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height Bricks thick Ft In thick 
1st 20 feet 4 3’ 0” 
2nd 20 feet 3 ½ 2’ 9” 
3rd 20 feet 3 2’ 4” 
4th 20 feet 2 1’ 6” 
5th 20 feet 1 ½  1’ 2” 
6th 20 feet 1 0’ 9” 
Table 17.3 Diminution of the thickness of brick chimneys, from Nicholson (1838). 
A further feature of chimney construction which can be noted from technical 
reference works is the “batter” or slope as the shaft rises.  Burn (1871 146) notes 
“The batter of the shaft should not be less than 1 in 48”. Documentary sources 
again show this to be common practice in Scotland, the chimney at St Rollox, 
Glasgow (1842), was 455 feet high, tapering upwards from 41 feet diameter at the 
base to 13 feet at the summit (Downing 1875 291). All the examples noted in this 
section can be seen to have a batter to a greater or lesser extent, that at Old Tay 
Works, 25 Brown Street, Dundee (1851) being particularly prominent.  
In terms of bond Scottish practice seems to have strongly favoured the use of 
Scottish bond in chimney construction as with other building forms. Kinfauns 
(1870’s) is built of Scottish bond 5/1, Baltic Works, Dundee (1864) is built in Scottish 
bond 3/1, Old Tay Works, Dundee (1851) is built using Scottish bond 4/1, Rosebank 
Distillery Scottish bond 5/1 and Caledonian Distillery, Edinburgh (1870’s) also 
employing Scottish bond 3/1. Documentary references also support this view, the 
chimney at St Rollox was noted as being built of Scottish bond 3/1 with the 
Edinburgh Gas Works Chimney built in Scottish bond 4/1 (Buchanan 1847 84). It 
can thus be seen from the examples cited here that Scottish bond was dominant in 
chimney construction in Scotland. This practice was supported in technical 
reference works, Adams (1906 193) noting that a bond of four stretching courses to 
every course of headers was well suited for chimney construction. 
Finally, it is important to note that tall chimney construction can be seen to adopt the 
same taste for decorative embellishment as other areas of Scottish brickwork from 
the 1860’s onwards. Three chimneys built at Dens Works in Dundee in the 1860's 
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were made in the form of Egyptian obelisks (Stell 2003 523).  The most impressive 
surviving example is Cox’s Stack, Dundee (1865) which is modelled on an Italian 
campanile 282 feet tall (Stell 2003 523). It was constructed in 1865 by the engineers 
G A Cox as part of the Camperdown Works and built of red, white and black bricks 
incorporating skilful use of bonding patterns to pick out the decoration. This was 
very much the fashion of the day in Britain, Rawlinson (1859) producing a series of 
drawings of campanile chimneys just six years before Cox’s Stack was built with 
Burn (1871) also advocating the style. Other than Cox’s Stack the six examples 
surveyed in the course of this research do not exhibit such embellishments. 
However, that at the Baltic Works, Dundee (1864) incorporates polychromatic 
decoration as does the Brora Distillery Chimney (1896) which has a wide band of 
white brick at the summit. It should also be noted that there is considerable effort 
made to embellish several farm chimneys noted in this thesis including the square 
plan chimneys at Hallhill Steading (1840’s) and Hills of Dunipace (1830’s) and the 
round chimney at Chalkielaw Berwickshire (1830’s), incorporate decorative 
oversillers.  
The evidence presented in relation to tall chimney construction in Scotland has 
some important implications for the wider themes discussed in this thesis. Most 
obviously there is further evidence in support of the view that brick was used in a 
diverse range of applications and locations. Chimneys have been cited in this 
section in areas as diverse as the Borders, Orkney and Argyll as well as 
industrialised areas such as Glasgow, Edinburgh, Stirlingshire and Dundee. There 
is also considerable evidence in support of the hypothesis that the use of brickwork 
in Scotland underwent a significant technical development. This can be seen within 
chimney construction itself with the plan of chimneys changing from square to 
circular in the early 1800’s, octagonal chimneys emerging in the 1850’s following the 
introduction of dogleg bricks. It should also be noted that changes in construction 
techniques including the use of internal scaffold allowed chimneys to reach 
considerable height, with Scotland leading the way in such developments 
culminating in the erection of the Port Dundas Chimney in 1865. It should also be 
noted that tall chimney construction was part of the wider developments within 
Scottish brickwork which saw the material used with increasing confidence and skill.  
For the most part craft practices in Scotland can be seen to follow what was laid 
down in technical reference works in terms of bond, reduction in thickness and 
batter. It is certainly worth noting that Scottish bond was absolutely dominant in 
Scottish chimney construction. There is, as has emerged throughout this thesis, a 
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continuation of the view that, whilst functionality may have lain behind tall chimney 
construction, the brickwork from which they are formed cannot be said to be wholly 
so in character. With the inclusion of polychromatic decoration in a number of 
examples, and decorative oversillers in others, there is embellishment over and 
above the merely functional. Cox’s Stack is the very embodiment of the functional 
beautified. It should also be said that Scottish craftspeople in the context of chimney 
construction more than any other were technically advanced and, in the building of 
Port Dundas and Cox’s Stack, created two of the finest tall chimneys seen in Britain, 
to quote MacFarlane (1860 17) one final time, “As a specimen of brickwork, the 
chimney at Port Dundas can stand comparison with anything of the kind in the 
kingdom”. 
 
 
Fig. 17.43 Glasgow in the 1830’s showing 14 tall chimneys, both square and round 
in plan (Martin 1981 16). 
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Fig. 17.44 Octagonal chimney of polychromatic brickwork, Argyll Brewery, St 
Andrews (1865) (Copyright RCAHMS). 
 
 
Fig. 17.45 Tall, circular brick chimney at Oban Distillery (1880’s) (Copyright 
SCRAN). 
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Fig. 17.46 Square plan brick chimney, Cupar Gas Works (1839) (Copyright 
RCAHMS). 
 
Fig. 17.47 Brick chimney on Nave Island, near Islay (1820’s), one of the most 
remote uses to which brick has been put in Scotland. 
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Fig. 17.48 Octagonal brick built chimney, Kinfauns Farm Perthshire (1870’s). 
 
Fig. 17.49 Detail of chimney, Kinfauns Farm Perthshire (1870’s) showing dogleg 
bricks at angles. 
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Fig. 17.50 Hallhill Steading (1840’s), along with Dunipace Steading (1830's) 
represent two early square plan chimneys in a rural context. (Copyright RCAHMS). 
   
Fig. 17.51 Brick chimney Sanday, Orkney (1840’s), a further example of a specialist 
use of brick reaching remote parts of the country (Copyright RCAHMS). 
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Fig. 17.52 Cox's Stack, Dundee (1865) the finest example of a decorative tall 
chimney in Scotland.  
 
Fig. 17.53 Detail of Cox’s Stack (1865) showing intricate polychromatic decoration. 
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Fig. 17.54 Square plan brick chimney, Old Tay Works, 25 Brown Street, Dundee 
(1851). 
 
Fig. 17.55 Octagonal plan chimney with simple polychromatic decoration and 
dogleg bricks at quoins, Baltic Works, Dundee (1864). 
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Fig. 17.56 Rosebank Distillery Chimney, Falkirk (1890’s). 
 
Fig. 17.57 Detail of Rosebank Distillery Chimney, Falkirk showing brickwork laid in 
Scottish bond 5/1. 
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Fig. 17.58 The chimney for the electricity station at Milburn, Aberdeen under 
construction in 1901(Copyright RCAHMS).  
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17.5 Glass Cones and Pottery Kilns 
A specialist engineered structure constructed of brick in Scotland, and one of the 
earliest uses to which the material was put, is glass cones. These acted as 
chimneys to provide suitable draught for coal fired furnaces used to heat molten 
glass prior to blowing and represent the earliest use to which brick was put in an 
engineered context in Scotland. When Dumbarton Glass Works was being 
established in the 17th century the cost for this included “building of ye furnaces, ye 
making of brickes for yt effect” (Turnbull 2001 104). When the glass cone at Leith 
Glass Works was being rebuilt in the late 18th century it was noted that “One of the 
cones is very old, having been built after the rebellion of 1745 by the soldiers 
stationed in Edinburgh Castle.” (Sinclair 1793 772). In order to provide bricks for the 
construction of glass cones in this area, a brick works, possibly temporary, was 
established in South Leith in 1747. (Forsyth 1806 161). Glass cones continued to be 
built of brick in the early 19th century. Three can be seen in a painting of Dumbarton 
by John Fleming of 1832. It is from this period that the only surviving example of a 
brick built glass cone in Scotland dates, that at the Alloa Glassworks (1820’s).  
The glass cone at Alloa sits upon a stone base and has a stepped interior, the walls 
of the cone being of three different thicknesses. As can be seen from the internal 
image of the glass cone the build is, in fact, quite rough, this is not significant to the 
structural stability of the cone but is worthy of note as great care was obviously not 
taken in its build. Two bonds are employed in the cone, for the first 11 feet above 
the stone base course English bond is used with the remainder being Scottish bond 
(3/1), English bond presumably being used in the lower section for greater strength.  
There are few references in technical works to the construction of this type of 
structure. The French author Diderot provides a drawing of what he labels “an 
English Glass Cone” (Gillespie 1987 plate 234). If this is compared to the structure 
at Alloa several differences can be discerned. The walls of Diderot’s cone diminish 
in thickness steadily rather than in defined steps as can be seen in the Alloa cone, 
as shown in fig.17.62 and 17.63. The Alloa cone also omits the straight funnel at the 
top, simply terminating where the theoretical point of the cone is un-built. Only one 
reference was found to the actual method of constructing a conical structure, this 
being contemporary with the building of the Alloa cone. Pasley (1826 125) 
recommends the following method:  
 “A building in the shape of a hollow cone, forms everywhere a... circular 
arch, which may be constructed without centring or support of any description, 
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provided that all the joints be made to radiate towards the centre; for, so soon as 
any one course is carried entirely round the whole circumference, it is impossible 
that the bricks used in it can be forced inwards. The best way… is to lay all the 
courses of bricks perpendicular to the sides of the proposed cone. A rod of 
variable length turning a pivot, must be stretched all round from time to time upon 
a moveable centre, rising as the work proceeds, in order to regulate the internal 
outline. Such is the strength of this form that the highest kilns are seldom built 
more than one brick thick.” 
It cannot be said whether the Alloa cone was built using these methods but the 
rod described by Pasley (known as a trammel, see chapter 8) would likely have 
been used in the setting out of the structure. Having surveyed the structure it 
does not appear that the recommendation to lay the bricks perpendicular to the 
sides of the cone was followed and the walls are certainly considerably thicker 
than the one brick thick recommended by Pasley, even in the upper part of the 
cone.  
Closely related to glass cones are brick built pottery kilns. The only surviving 
example of such a structure in Scotland is that at Portobello. This kiln was built in 
1909 but was erected as a traditional coal fired kiln and is therefore 
representative of the form which would have been erected in the period of study. 
This is shown by similarities with an earlier kiln at Dunmore erected in the 1860’s 
and another at the Longpark Pottery in Kilmarnock dating to 1888. The kiln at 
Longpark has the same distinctive metal banded reinforcement as is evident at 
Portobello. The cone at the St Rollox Flint Glass Works in Glasgow dating to 
1838 had a very shallow batter, more akin to a chimney than a cone in the true 
sense. The three later examples all make use of oversillers built in brick. These 
are in varying styles with Portobello incorporating a dentil course and Dunmore 
and Longpark using simple corbelling. The earliest cone at St Rollox has no 
oversiller, simply a slightly projecting stone cope. The brickwork at the Portobello 
Kiln is laid in Scottish bond (3/1).   
In the building of both glass cones and pottery kilns a further facet of the many 
and varied uses to which brick was put in Scotland is revealed. This clearly 
supports the hypothesis advanced at the outset of this thesis that the use of brick 
was more diverse than previously appreciated. The use of brick in this context is 
also incontrovertibly functional. Brick was used for its specific properties in 
resisting heat and also due to it being easier to construct a circular, battered 
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structure in brick than stone. As with all engineered structures discussed in this 
section of the research, therefore, glass cones and pottery kilns further support 
the hypothesis that brick was used functionally in Scotland.  
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Fig. 17.59 Glass cones, Dumbarton as shown in John Fleming’s painting of 1832 
(copyright National Museums Scotland). 
 
Fig. 17.60 Exterior of Alloa Glass Cone (1820) (Copyright RCAHMS). 
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Fig. 17.61 Interior of Alloa Glass Cone (Copyright RCAHMS). 
 
Fig. 17.62 Glass Cone as shown by Diderot (Gillespie 1987 plate 234). 
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Fig. 17.63 Section through Alloa Glass Cone showing batter, stone base course and 
three diminutions in thickness (Copyright RCAHMS). 
 
Fig. 17.64 Glass cone as drawn by Pasley (1824 125). 
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Fig. 17.65 Kiln, Portobello Pottery, the only surviving example of such a structure 
to survive in Scotland (1909) (Copyright RCAHMS).   
 
Fig. 17.66 Kiln, Longpark Pottery, Kilmarnock (1888) (Copyright RCAHMS).  
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Fig. 17.67 Kiln, Dunmore Pottery (1860’s) (Copyright RCAHMS). 
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Section 3 
ANALYSIS, CONCLUSIONS AND EVALUATION 
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Chapter 18 Evaluation of the Research Process 
Before proceeding to discuss the findings and conclusions which this research has 
arrived at, it is first necessary to reflect on the process which has brought these 
conclusions into being. The parameters within which the research took place and 
the methodology to be followed was set out in the opening chapter of this work and 
it can be seen that this has been successful in bringing about a robust set of 
conclusions.  
If, first, the date range chosen is considered this has proven to be correct. It has 
allowed the need for a robust sample of brickwork in Scotland to be balanced with 
one that was manageable. No significant examples of brickwork prior to 1700 were 
discovered in the course of the work. Those that were such as the Cromwellian 
Citadel, Inverness (1652) and Castle Huntly Ice House (1692) were very much 
isolated examples and are referred to where appropriate. There is an argument that 
the research period could have been taken up to 1914 or even 1930 to pursue 
further the technical developments which saw traditional practice give way to more 
modern construction. As this thesis has shown, however, technical development 
has been a constant process within Scottish brickwork and there can never truly be 
a point where the research could conclude at which it had reached a completely 
satisfactory stop. The research presented in this thesis incorporated all of what 
could be termed traditional practice and it is for future research to look at the 
development of more modern construction techniques using the material.  
The decision to examine all uses to which brick has been put in Scotland rather than 
concentrating on common building types such as domestic and industrial was one 
which, in the early stages of this work, drew some criticism. It was felt that looking at 
structures such as bridges, lighthouses and others, classed as “exotic” may dilute 
the research and draw attention away from the more significant applications to 
which the material was put. As was successfully argued at the time, and has been 
more than proven during the course of the research, it is eminently sensible and, in 
fact, absolutely necessary to look at brickwork as a whole to gain an appreciation of 
the developments there within. For example the way in which brick lined ashlar in 
prestige buildings of the 18th century hybridised with early examples of cavity 
construction to form an entirely new building technique seen at Glasgow City 
Chambers could only be identified by considering all building types. As will be 
shown later in this conclusion there are many areas of research which could be  
taken forward in the future, but, for the purposes of this, the first comprehensive 
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examination of brickwork in Scotland, the decision to look at all uses of the material 
was certainly the correct one. 
It was proposed at the outset of the research to make limited comment on both brick 
manufacture and mortar and this can be seen to have yielded differing results. The 
lack of scope for the sampling and analysis of mortar, allied with a paucity of 
documentary sources severely hampered the ability to make meaningful comment 
in chapter four on mortar and restricted the discussion to one based largely on 
technical reference works. Brickmaking, however, emerged as an entirely different 
prospect. A great deal of new information regarding the development of the brick 
making industry in Scotland has been presented in this thesis. This was a much 
greater body of material than could be presented here and, although distilled down 
to a workable level in chapter three, it is to be hoped that the research findings 
regarding Scottish brick making which could not be presented in this thesis can find 
an outlet elsewhere. It was certainly correct to consider both brick making and 
mortar in this thesis as both provided valuable background information to the 
subsequent discussion. The extent to which the findings regarding brick making 
required to be constrained, however, is somewhat disappointing.  
The sources which have been used have broadly followed those presented in the 
introduction to this work. The most significant has proven to be surviving buildings of 
which 167 have been surveyed in the course of this work. Technical reference 
works have yielded a great deal of information regarding construction methods 
although for some techniques such as polychromatic brickwork and angles of 
skewback in arch construction these have been lacking. Manuscript sources have 
not proven to be a significant source of information regarding Scottish brickwork, the 
exception to this being with regard to the manufacture of bricks. Whilst manuscript 
sources have been useful for that particular aspect of the research, it was expected 
that they may have provided more in the way of construction details. Having made 
an extensive search of the records relating to brickwork at both the National 
Archives Scotland and regional archives including Glasgow, Falkirk, Stirling and 
Angus, it seems that such records simply do not exist. Photographs, particularly 
those held at the RCAHMS as part of the Scottish Industrial Archaeology Survey 
undertaken in the late 1970’s have proven useful in filling gaps both for significant 
buildings which have been demolished such as Houldsworth’s Mill or for building 
types which no longer survive including the early brick housing in the Calton area of 
Glasgow. Overall, the use of a range of source types has allowed a comprehensive 
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and balanced study of brickwork in Scotland, certainly much more so than had 
reliance been placed too greatly on one source type or another.  
The structure of the research and the divisions in which it has ultimately been 
presented is an area which much exercised the author at its inception. The decision 
to present the main body of the thesis as an analysis by technical feature is one 
which, in retrospect, has proven to be the correct one. The other potential ways of 
structuring the thesis which were considered, chronologically or by building type, 
would both have proven disjointed and have resulted in an awkward system of cross 
referencing and repetition. By analysing each technical feature and drawing the 
work together in a discussion of the five hypotheses, the thesis has been made as 
streamlined and straightforwardly interpretable for subsequent readers as possible.  
The methodology set out at the outset of this research has been followed 
throughout its execution. It must be acknowledged, however, that some issues did 
emerge as it progressed which altered this methodology slightly. Whilst a large body 
of buildings constructed of brick was identified as the first stage of the research laid 
out in chapter one, there were issues with the second stage, the surveying of the 
buildings. This was for a variety of reasons, in a number of cases the buildings had 
been demolished resulting in some frustrating site visits which yielded little or no 
results. To give one example, during a day of surveying in East Glasgow, of the ten 
buildings which were to be surveyed eight had been demolished. Other restrictions 
on the surveying of buildings included difficulties in access and, in some instances, 
the rendering of brickwork in cement or over painting which could be particularly 
disruptive when trying to consider issues such as polychromatic brickwork and 
bond. To give some brief examples it proved impossible due to restrictions of 
access to examine all but one groined vault in detail and no lighthouses could be 
examined due to inaccessibility. Safety concerns prevented the detailed surveying 
of the vaulting at Dalquharan Castle and the Hamilton Cloth Factory had been 
rendered in cement making survey difficult. These issues conspired to mean that 
whilst some comment could be made on these structures a complete survey was 
impossible. Great efforts were made to circumvent these difficulties and, in many 
cases, were successful. Thus a journey through the undergrowth at Hamilton 
revealed a section of render which had fallen off and allowed the bricks to be 
measured, the use of archive photographs allowed comment to be made on 
structures which had been demolished such as Houldsworth’s Mill and archive 
sources revealed details of the brick used in lighthouse construction. The obverse of 
this was that, on a number of occasions, buildings were encountered which it was 
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not planned to examine; in some instances these were critical to the successful 
completion of the thesis. Examples of this include the brick nogging at Skipness, 
Argyll, and the housing in Troqueer Street, Dumfries. Nevertheless, the surveying of 
existing buildings, whilst providing the backbone of this thesis, certainly proved 
harder than envisaged at the outset of the work. Having overcome or accepted 
these limitations, however, a large enough body of material was established to allow 
the final stages of the methodology, the setting out of information and drawing of 
meaningful conclusions, to proceed. With 167 buildings having been surveyed 
during the course of the research, the conclusions presented here are based on a 
firm body of evidence and represent the first comprehensive study of Scottish 
brickwork ever undertaken. 
As with any substantive piece of research work, it must always be acknowledged 
that there are gaps in the information which has been gathered and some limitations 
on the conclusions which can be drawn. This is particularly the case in an area such 
as Scottish brickwork which has seen so little study in the past. It would be negligent 
not to give a brief summary of some of these gaps and the scope for further 
research in the future. Originally one of the aims of the research was to examine the 
extent of the use of brick in Scotland and it can be seen that this has only been 
partially achieved. A great deal more fieldwork will be required before any definite 
conclusions can be drawn on this. This is likely to only be achievable through a 
series of individual regional studies and an overall analysis of these. There are 
several masters’ dissertations and PhD theses which will be required before any 
meaningful conclusions could be drawn on the extent to which brick has been used 
in Scotland as a percentage term. It must be noted that this work is not, and was 
never intended to be, an inventory of every brick building in Scotland. There is no 
section or building type for which all examples have been found, even less so 
surveyed. What this thesis has done is to quantify the extent to which brick has 
been used in terms of identifying the considerable range of building types and 
applications to which it has been put. This can be used a foundation for any 
comprehensive regional studies in the future.  
A further area of research which could be developed in the future is a more detailed 
examination of specific uses to which brick has been put. This research has 
certainly identified the range of uses of brick in Scottish building practice. This does 
not mean, however, that specific uses could not benefit from deeper examination. 
For example, the development and use of brick in tenement construction or bridge 
building could both be carried forward into further research projects. 
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It should not be supposed, however, that these areas which would benefit from 
further research are a reflection of deficiency within this work. They are, rather, 
symptomatic of Scottish brickwork being an area which has never been subjected to 
detailed study and the limitations of what can be achieved in a single PhD thesis. It 
is the earnest hope of the author that this, the first detailed research into Scottish 
brickwork, leads to more detailed academic study of an integral part of Scotland’s 
built heritage and that brick receives the same consideration in the future as other 
building materials such as stone, timber, iron and earth.  
This chapter has sought to reflect on the process which was undertaken and the 
effectiveness of the structure and sources used in this thesis. It has been shown 
that this has proven effective in the execution of the research work with some 
limited caveats. What follows in the next chapter is the presentation of the 
conclusions which this evidence, process and structure have led to.  
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Chapter 19 Research Conclusions 
This chapter presents the overall conclusions the thesis supports. These are set out 
in the context of the five hypotheses advanced at the outset of the research followed 
by a short overarching analytical conclusion distilling the essence of the work into a 
few final paragraphs. 
 
19.1 Hypothesis 1: The use of brick was significantly more widespread, both 
geographically and in the uses to which it was put, in Scotland than has 
previously been acknowledged 
The first of the hypotheses presented at the outset of this work was that brick was 
more widespread in its use than has previously been suggested. This neglect of 
consideration of brick as a material integral to Scotland’s built heritage is well 
attested to in the introduction of this work and does not need to be restated. It is 
incontrovertible that the research presented in this thesis has supported the 
hypothesis that the use of brick was more widespread in both geographical 
distribution and range of application than has ever been appreciated to date.  
If, firstly, geography is considered, in broad terms it has been shown that brick has 
been used throughout the entire length and breadth of the country. From Muckle 
Flugga, Shetland, in the North to Greenrigg Farmhouse, Canonbie, in the South, 
Salen, Mull in the West to Blinshall Works, Dundee in the East, brick has been 
found to be used in every part of Scotland. With the exception of Inverness, brick 
buildings have been surveyed in all Scotland’s major cities. This has resulted in an 
appreciation of the use of brick in areas which, hitherto, it may not have been 
considered it would be found. This is particularly clearly demonstrated in Argyll. The 
research presented here shows brick used for a variety of applications including the 
lining of ashlar walls at Inveraray and Roseneath Castles, fire proof flooring in a 
tenement in Inveraray, a village hall in Minard incorporating polychromatic 
brickwork, the formation of jambs for doors and windows on Mull and Belnahua, two 
lighthouses on Islay and the construction of an industrial chimney on Nave island. 
This represents an incredibly wide range of uses incorporating domestic, prestige, 
industrial and engineered structures over a period of some 150 years.  
511 
 
 
 
It is fair to say that there was certainly a concentration of both brick use and 
production in what is commonly referred to as the “central belt”35 and this is 
reflected in the fact that 57% of the buildings cited in this thesis come from this area, 
including Glasgow which accounts for 23% of the total. It is also fair to say that, as 
the methodology specifically aimed at identifying a wide range of uses both 
geographically and in terms of building type, if every use of brick in Scotland was 
recorded it would be further skewed toward a central belt bias. This does not, 
however, negate the fact that brick was used throughout the entirety of the country 
and should be considered a material of national rather than regional significance. 
Indeed, given 43% of buildings cited come from out with the industrialised central 
belt area of the country it can convincingly be argued that geographical diversity 
was strongly proven by the evidence presented in this thesis.  
The uses to which brick has been put are as diverse as their geographical 
distribution. These were described in detail in chapter two. Here was presented 
evidence to show that brick grew from a material with relatively niche uses in the 
building of garden walls and ice houses at the start of the 18th century to a material 
used to build almost every type of structure conceivable by the end of the 19th 
century. It has been shown that brick has been used extensively to build housing 
both rural and urban and in a wide variety of applications connected with tenement 
construction. Other domestic applications include internal partitions and, in many 
instances, the rear and side elevations of structures. From the outset of the 
industrial revolution brick was used to build mills and factories, the earliest being 
Stanley Mill and Houldsworth’s Mill. The latter half of the 19th century saw industrial 
buildings of many sorts constructed of the material. Specialist applications of brick in 
industrial contexts included tall chimney and glass cone construction. Closely 
related to this was a wide range of uses associated with engineered structures. This 
can be seen in bridges built partly or completely of brick, lighthouses and tunnels. 
The development of the use of brick in constructing engineered structures is 
summarised graphically in chart 19.1. This shows a development from uses in glass 
cone construction, expanding to incorporate tall chimney construction in the late 18th 
century with a significant phase of development in the 1840’s when railway 
construction saw brick used in an engineering context to construct structures 
including tunnels and bridges in various forms. The final phase of development in 
the mid 19th century saw brick used in the building of lighthouses and bridges of the 
                                                          
35 Taken to refer to the industrialised central part of Scotland encompassing Greater Glasgow, 
Renfrewshire, Stirlingshire, Lanarkshire, Ayrshire, Fife and the Lothians. 
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jack arch type. Chart 19.1 neatly encapsulates developments within the use of brick 
in an engineering context demonstrating significant development over the two 
centuries considered in this thesis.  
The uses of brick are too numerous to list in anything other than a superficial way 
and have been aptly demonstrated throughout the preceding pages. What can be 
said with certainty is that these uses were numerous and diverse. One of the major 
contributions which this thesis makes to the scholarly appreciation of the history of 
construction in Scotland is to highlight the fact that brick should not be considered a 
material restricted to a particular class of building or specific geographical location. 
Brick has been used in Scotland in all types and classes of structure throughout the 
entirety of the county. Those studying or writing on construction history must now be 
cognisant of this and include brick in the palette of Scottish traditional building 
materials in a way which has previously not been the case. The hypothesis that 
brick was significantly more widespread, both geographically and in the uses to 
which it was put, can be seen to be strongly supported by the evidence presented in 
this thesis.  
 
19.2 Hypothesis 2: Scotland developed craft practices different to those 
common in other parts of Britain 
The second hypothesis advanced at the outset of this thesis was that Scotland 
developed craft practices and methods of using brick which were distinct from those 
used elsewhere as reflected in technical reference works. This can be seen to have 
been substantially proven to be correct.  
One of the clearest demonstrations of this came when the bond of brickwork was 
discussed in chapter 6. Survey work has conclusively proven that brickwork was 
overwhelmingly built in Scottish bond and that the bonds consistently recommended 
in technical reference works such as English or Flemish were comparatively rare in 
Scotland. In total, of the buildings studied in this thesis, 62% were constructed of 
some form of Scottish bond. Given the lack of descriptions and, indeed criticism, in 
technical reference works the dominance of Scottish bond is certainly a clear 
example of distinct craft practices. 
The gauge to which brickwork was constructed is a further area in which Scottish 
practice diverged from accepted wisdom as presented in technical reference works. 
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As shown in chapter 7 Scottish practice in the period 1800-1860 saw the height of 
four courses of brick rise in the majority of cases to an inch higher than specified in 
technical reference works. In the period 1860-1900 this divergence was even more 
pronounced with the majority of examples, 67%, rising to either two or three inches 
above the height recommended in technical works. This shows conclusively that 
Scottish bricklayers were working to a different gauge than that recommended in 
such works, a specifically Scottish gauge of brickwork between fourteen and fifteen 
inches being prevalent. There is strong evidence here to support the hypothesis that 
Scotland developed distinct craft practices, therefore.  
When forming angles in brickwork greater than 90 degrees Scottish practice can, 
again, be seen to be divergent. Rather than setting out and cutting standard bricks 
to form these angles, in every example found in survey work special bricks of the 
dogleg or birdsmouth type were used. Indeed, brickwork of angles other than 90 
degrees can be seen to begin to be built only after such specials became available. 
The earliest examples of this, Glebe Sugar Refinery, Greenock and Hayford Mill, 
Stirling were both constructed in 1865 following the introduction to Scottish 
brickwork of special shaped bricks.  
The shaping of brick and the use of specials as a whole can also be seen to be 
reflective of distinct craft practices in Scotland. There was never any tradition of 
gauged brickwork in Scottish practice and, indeed, complex cutting of any kind was 
largely absent from the buildings surveyed. Although a number of specials identified 
in survey work are also found in technical reference works, many were not and 
appear to be distinctly Scottish. This can most readily be demonstrated by the 
extensive use of moulded convex bricks, one of the most common special bricks 
used in Scotland but totally absent from technical reference works. 
A further area in which Scottish practice developed distinctive techniques is in the 
use of stone in conjunction with brickwork and the ways in which the two materials 
interacted. Chapter 14 showed a number of inconsistencies between accepted 
wisdom when bonding stone and brick elements of a building together and the 
common practice in Scotland. This can principally be discerned where brickwork 
block bonds with stonework but the stone is not cut to fit a given number of courses 
of brick. A similar situation can also be seen where stone elements such as window 
sills are likewise not sized to fit a given number of courses of brickwork. Whilst this 
was the case in some examples, the mere fact that it was by no means universal, 
despite frequent entreaties from technical writers such as McGarvey (1937) to do 
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so, is worthy of note and demonstrates a further divergence of Scottish practice 
from the orthodox. It cannot be supposed that Scottish stone masons lacked the 
ability to accurately cut the stone elements to a given size had they been instructed 
to do so. It would seem that it is necessary to return to the view that the 
stonemasons were simply used to working with rubble stone masonry rather than 
brick walls which were much more able to absorb slight differences in course height 
than brickwork.  
The class of building incorporating composite brick and clay walls is a further one in 
which Scotland would appear to have developed craft practices different to those 
used elsewhere. Scotland saw techniques such as the use of brick as permanent 
shuttering and over cladding which are not noted in works such as Brunskill (2009) 
in an English context and which would, therefore, appear to be a vernacular practice 
distinct to Scotland. As already discussed, this may have arisen from previous clay 
building practices with the hybrid walls being a transition toward orthodox solid brick 
construction. 
The use of brick in conjunction with other materials to form walling is presented 
diagrammatically in chart 19.1. It will be seen from this that an overall analysis of 
brick and other materials reveals such techniques, in particular brick infill and brick 
ashlar were used commonly in the 18th century before orthodox brick construction 
came to dominate. The same pattern can be seen with the use of brick in 
conjunction with clay building techniques which was a short lived phenomenon of 
the mid 19th century before orthodox brick building practices came to be used. Chart 
19.2 allows brick and other materials to be put in the overall context of 
developments within Scottish brickwork, demonstrating their importance but also 
transitional nature of many such techniques in the development of Scottish 
brickwork. 
Arch construction also saw notable differences between the craft practices identified 
in survey work and recommendations contained in technical reference works. In the 
early part of the period under consideration in this thesis the major difference was in 
the form of arches, these being rough versions of camber or segmental arches, 
semi-circular arches not emerging until the mid-19th century. This is despite semi-
circular arches being recommended in technical reference works from Moxon 
(1703) onwards. The practice of using a single course of stretchers rather than 
concentric rings of headers in the majority of both camber and segmental arches, 
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which can be seen to be dominant in Scottish practice, also runs contrary to 
common advice in favour of the former. 
The predominance within bridge construction of the use of brick for arch rings only 
in its various forms as opposed to the construction of bridges in their entirety is likely 
to be more common in Scotland, particularly given the absence in technical 
reference works of instruction on the technique. What can be said with greater 
certainty in this area is that Scottish practice tended to favour certain techniques 
over others where there was a divergence in opinion. This is most clearly seen in 
bridge construction where there is a total lack of any use of lacing courses in arches 
despite technical reference works advising this and also a preference to use 
concentric rings of headers as opposed to bonded arches.  
The reasons for the development of these distinct craft practices are harder to 
discern than identifying the differences themselves but it can convincingly be argued 
that this is due to those building in brick in Scotland, certainly in the earlier part of 
the period under examination in this thesis, coming from building traditions in both 
rubble stone masonry and vernacular techniques. The clearest example of this is in 
the use of bond. Whilst early examples were likely to use irregular bond in 
accordance with previous rubble building practices, when industrialisation began to 
take hold following the building of Stanley Mill, recognised bond patterns began to 
emerge. This can also be seen in techniques such as brick infill panels where, 
rather than following orthodox practice as set out in technical reference works, those 
building brick infill panels followed the practices previously used in building 
vernacular infill techniques such as stake and rice.  
There is clear evidence, therefore, to support the hypothesis that Scotland 
developed craft practices different to those recommended in technical reference 
works. This can be seen to be reflected in areas as diverse as bond, joint size, 
composite brick and stone / clay walls and certain elements of engineered 
structures. The research presented in this thesis highlights important differences in 
craft practices which hitherto have been un-appreciated and which radically alters 
the perception of the use of brick in Scotland. Building on the evidence presented 
when discussing the previous hypothesis it can now be said with a significant basis 
of evidence that Scotland not only used brick extensively but did so in a way which 
incorporated distinct craft practices. Again, therefore, the hypothesis that Scotland 
developed craft practices different to those used elsewhere can be seen to be 
substantially supported by the research presented in this thesis.  
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19.3 Hypothesis 3: Scottish brickwork underwent considerable technical 
development in the years 1700 to 1900 
The third hypothesis which was proposed at the outset of this work, that Scottish 
brickwork underwent a significant technical development, can likewise be seen to 
have been comprehensively supported by the evidence presented in this thesis.  
One of the clearest areas in which a demonstrable technical development can be 
shown is in the bond of brickwork. In the 18th century irregular bond was the most 
common in Scotland and true bonding rare. It was not until the early 19th century 
that the use of discernible bond patterns became common. Throughout the 19th 
century this was dominated by Scottish bond, a pattern absent from 18th century 
brickwork. By the second half of the 19th century Scottish bond was the principal 
bond employed and, indeed, accounted for 62% of all the examples of bond 
recorded in the course of this research. There is a clear technical development 
within bond, from irregular to recognised bond patterns and, finally, to the dominant 
use of Scottish bond.   
A technical development is also demonstrated when Scottish bricks themselves are 
considered. The figures supporting this, gained through systematic measurement of 
70 examples dating from 1707 to 1900, are given in detail in chapter 5 and do not 
need to be reiterated here. However, the broad trend is clear and shows that the 
size of bricks in Scotland changed between the 18th and first half of the 19th century 
to become longer, wider and broader. A second development took place between 
the early 19th century and 1860 with bricks becoming slightly longer and broader. 
Other developments within bricks themselves can be seen in both their type and 
shape. This can be seen with the use of glazed and polychromatic bricks in the 
latter half of that century and also in the use of common bricks manufactured from 
colliery shale toward the end of 19th century. This development allowed brick to 
replace rubble in many applications. The bricks used in Scotland clearly underwent 
considerable technical developments in the period here under consideration. 
The shape and shaping of brick can also be seen to have evolved. Prior to the 
1850’s all bricks out with the standard rectangular prism were formed by cutting. In 
this period, however, Scottish practice rarely used bricks of nonstandard shape 
other than those required for bonding or arch construction. However, in the mid-19th 
century survey work undertaken as part of this research has shown that special 
bricks were being manufactured and used in Scottish buildings, this use expanding 
considerably throughout the 1860’s and 1870’s. The earliest recorded example of 
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the use of a special shaped bricks was at Hayford Mill, Cambusbarron in 1865. 
These special bricks were used both decoratively and functionally and their use 
expanded rapidly in the latter half of the 19th century. Considerable diversity was 
noted in the use of special bricks, 29 different types being identified in survey work. 
The shape of bricks also shows a considerable technical development between 
1700-1900, therefore.  
Directly related to this is the building of brickwork at an angle other than 90 degrees. 
This practice only emerged following the advent of the manufacture of special 
bricks, the earliest recorded example dating to 1865. All examples of the use of 
brickwork at an angle other than right angled in Scotland make use of special bricks, 
demonstrating a further technical development in the period under consideration. 
The gauge to which four courses of bricks rise also exhibits considerable change. 
This is shown by the fact that in the period 1700-1800 four courses rose from 
between 9” to 12”, the period 1800-1860 was dominated by the practice of four 
courses of brickwork rising to 13” in height. This development continued in the 
period 1860-1900 when, in all but two cases, four courses of brickwork rose to 
between 13” and 15” in height. This is linked, to a degree, to the increase in the size 
of bricks but can certainly be considered to constitute a technical development in its 
own right.  
The increased use of decorative features is a further development which can be 
seen to take place in Scottish brickwork. Most obviously this emerges with the 
advent of polychromatic brickwork from the earliest example in the 1850’s at the 
Rosemount Building, Edinburgh onwards. This use of polychromatic work became 
prominent in the period 1860-90. In total 64 buildings which used polychromatic 
brickwork were noted during this research and its emergence in the mid-19th century 
is another clear example of a technical development within Scottish brickwork. 
Strongly linked to this was the widespread use of decorative features such as 
dogtooth and dentil courses. The presence of these features can be seen to emerge 
in much the same period as polychromatic work, 1860-1890, although it must be 
acknowledged that the research presented here showed the use of both in a 
building from the 1790’s (Kippen Doocot). In total 64% of examples of dentil courses 
and 80% of dogtooth courses were in buildings which also had polychromatic 
decoration showing a clear link between these features.  The overall development of 
the use of decorative features is presented diagrammatically in chart 19.3. This 
graphically demonstrates that with the exception of the Kippen Dovecote, the use of 
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all categories of decorative embellishment emerges from the mid 19th century 
onwards. This further supports the analysis that the mid to late 19th century 
represented a confidence in Scottish brickwork absent before or since.  
As set out in chapter 12, the development of cavity wall construction is complex and 
emerged at a much earlier date than has often been stated previously, the view that 
it did not find widespread use until post 1930 (Walker 1976 55) is seriously 
challenged with the findings of this work. Documentary sources show that cavity 
walling was first used in Scotland as early as 1828 with the earliest surviving 
example being the Rosemount Building dating to 1857. The examples surveyed and 
referred to in documentary sources exhibit a range of technical features and 
development therein. This can be seen in particular with regard to the method of 
bonding the outer and inner leaves of the wall together, the general trend being the 
use of header bricks to bond across the cavity in earlier examples such as the older 
rows in Newtongrange, with iron ties coming to be favoured in later examples such 
as the Tenement in Broom Road, Dumfries (1900) and Cathedral Court, Glasgow 
(1892). As an adjunct to this development of cavity walling it can also be seen to 
have hybridised with another Scottish brick building technique, the lining of ashlar 
walls. This can be seen in the development of brick lined ashlar from solid 
construction as at Inveraray and Taymouth Castles to building such walls with a 
cavity tied across using iron ties as at Glasgow City Chambers (1885) and Nenthorn 
House (1893). Both cavity walling and brick lined ashlar, therefore, underwent clear 
and complementary technical developments in the period here under consideration.  
The form of arch used by Scottish bricklayers changed considerably between 1700-
1900. This is set out graphically in chart 19.4 which provides the basis of an 
analysis of developments in arch construction over the period under consideration. 
Beginning with the use of rough camber and segmental arches in the 18th century, a 
significant shift occurred in the mid-19th century with the first use of semi circular 
arches in 1848. It is significant that these changes appear to have happened 
organically within Scottish practice rather than as a result of a shift in knowledge 
elsewhere. The method of constructing semi circular arches was described from the 
very outset of the period here being studied in works such as Moxon (1703) but yet 
it was the mid-19th century that their use began in Scottish practice. There is a clear 
technical development in arch construction in Scotland, therefore, beginning with 
the use of segmental arches in the mid-18th century progressing to the use of 
camber or flat arches from the later part of the 18th century to the use of semi 
circular arches in the mid-19th century. There was also a broad, although not 
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definite, trend toward the angle of skewback becoming more acute for segmental 
and camber arches in this period. It should be noted that oculi and arches other 
than the three principal forms described above did not begin to be commonly used 
until the 1860’s and may be considered part of the increasing confidence and use of 
decorative embellishment evident from that period until the close of the 19th century. 
Finally, technical developments which may be considered more minor in nature 
were identified. Fireproof flooring evolved from a single 18th century example in an 
Argylle tenement to widespread use in industrial buildings. The technique then 
developed for use in bridge construction. The use of re-inforcement in brickwork 
changed from the use of bond and chain timbers in the 18th and early 19th century to 
the use of hoop iron bond in the later 19th century. Pilasters followed a general trend 
throughout the 19th century towards becoming narrower. 
This research has shown incontrovertibly that there was a significant technical 
development within Scottish brickwork in the period 1700-1900. Within this period 
there can be seen two particularly significant phases of development as shown in 
Chart 19.5. The first of these was from 1790-1830. This saw specific developments 
in terms of the introduction of Scottish bond, fireproof flooring and cavity walling as 
well as a general trend to the use of more orthodox building practices than had 
existed in much of the 18th century. The second significant phase of development 
can be seen to be from the end of the 1850’s into the 1880’s. This saw 
developments in bond with Scottish bond becoming dominant and new 
configurations coming to be used, cavity walling evolving and becoming more 
widespread, brickwork at an angle other than 90 degrees being constructed and the 
use of special bricks and polychromatic brickwork making brick a more visually 
appealing material than had previously been the case. This is not to say that the 
years before or after these two periods were not witness to significant 
developments. The 18th century saw many advancements with brickwork 
transforming from a material used in a rudimentary fashion for limited applications to 
much more sophisticated ways of employing the material. The 1830’s and 40’s also 
saw significant developments with, for example, the use of semi circular arches 
beginning at this time and specific developments within the construction of 
engineered structures. Nevertheless, it was in the two periods noted above that the 
most significant advances were made. There is, therefore, clear and substantial 
evidence to support the hypothesis that Scottish brickwork underwent considerable 
technical development between 1700-1900. This, in turn, provides a robust and well 
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evidenced answer to the question posed at the outset of this research as to what 
technical developments took place in Scottish brickwork between 1700-1900.  
 
19.4 Hypothesis 4: The use of brick in Scotland was strongly influenced by 
methods and materials used in brick manufacture 
The importance of developments in brick making in terms of both methods and 
materials used in manufacture to the way in which brick was used in Scotland has 
rarely been appreciated until now.  
Although the majority of the evidence to support this hypothesis can be seen from 
the mid-19th century onwards when advances in brick making were at their most 
significant, it can be argued that the evidence presented in chapter 3 for an almost 
ubiquitous use of small kilns rather than clamps in 18th and early 19th century 
Scotland restricted the extent to which the material was used for large areas of 
housing. Although this did not confine the use of the material entirely, it must be 
acknowledged that kilns produce fewer bricks than large clamps which were being 
used in England at that time, therefore the numbers of bricks available in Scotland 
would have been less. Although there is certainly evidence in the use of kilns over 
clamps to support the view that methods and materials of manufacture influenced 
the way brick was used, this should not be over stated. Using relatively small scale 
kilns Scottish brick makers managed to produce 47 ¾ million bricks in 1840 
(Bremner 1869 399).  
The development in the mid-19th century of the manufacture of both polychromatic 
and special shaped bricks can be seen to have had a significant effect on the way 
the material was used. The manufacture of special bricks of the dogleg or 
birdsmouth profile allowed the use of brick to construct walls at an angle other than 
90 degrees. Indeed, given the date range of the use of the technique in Scotland 
presented in this research, the earliest being Glebe Street Refinery, Greenock and 
Hayford Mill Cambusbarron (both 1865) and the ubiquity of the use of specials to 
construct all angled brickwork other than 90 degrees, in a Scottish context the 
advance in manufacturing capability to produce these special bricks clearly 
influenced the buildings which were constructed of the material. The production of 
specials of ornamental form as well as polychromatic and glazed brickwork allowed 
brick to be used more decoratively and for the principal elevations of buildings. 
Advances in production methods which allowed the manufacture of such bricks 
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were therefore influential in how they were employed. Without pre-empting the 
evidence which will be presented when considering the fifth of the hypotheses 
advanced at the outset of this work, this allowed brickwork to be used in a more 
confident and visually appealing way increasing the applications to which the 
material was put to encompass the decorative as well as the functional.  
The greatest impact which manufacturing advances had on Scottish brickwork was 
certainly in the latter 19th century development of processes such as stiff plastic and 
semi dry which allowed the use of blaes or shale as a raw material for brick making. 
This led to a great increase in the production of bricks and the development of an 
extensive manufacturing industry in areas such as Lanarkshire, Ayrshire and 
Stirlingshire. These advances led, in time, to the further supplanting of rubble stone 
masonry with walls of brickwork. This can be seen in the application of brick for 
lesser elevations and internal partitions as well as for large swathes of workers 
housing. The impact of these advances was not wholly positive to brick in Scotland, 
however. The product of these works was of average appearance and, in some 
cases, lower durability, leading to the use of such bricks for the construction of 
industrial housing and in applications where it would be hidden from view. The 
production of such brick in the 1880’s and particularly 1890’s could even be said to 
have corresponded with the decline of the use of the material in a decorative way 
with less use of specials and polychromatic work than was the case in the 1860’s 
and 1870’s. The production of brick from colliery shale certainly had a significant 
impact on the use of brick in Scotland, if not necessarily in an entirely positive way.  
There is clear evidence, therefore, to support the hypothesis that the use of brick 
was influenced by methods and materials of manufacture but this is certainly less so 
than with the previous hypotheses considered. The production of specials and 
polychromatic brick certainly had an impact on the way the material was used as did 
the use of colliery shale as a raw material. Questions remain, however, as to 
whether the former development was entirely positive.  
 
19.5 Hypothesis 5: Brick has been used in Scotland in a purely functional way 
and building practices have reflected this 
Of the five hypotheses advanced at the outset of the research presented here, this 
has proven to be the most subjective and hardest to support.  On the most simplistic 
interpretation of the evidence, all uses of brick were functional and designed to fulfil 
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a particular purpose. That is not what is meant in this case, however. Materials can 
be used in buildings in decorative or architecturally innovative ways whilst still 
fulfilling a functional purpose. The idea advanced by this hypothesis was that brick 
was rarely used in such a way, rather that function as opposed to decorative 
considerations were reflected in the use of brick, ornamentation being achieved 
through the use of materials such as stone or iron. Overall this can be seen to have 
been partly supported in the preceding body of research, but not entirely so.  
If, first, the applications to which brick has been put are considered, a significant 
body of evidence can be seen to have been assembled throughout the preceding 
chapters to support the idea of functionality. The 18th century saw brick employed by 
estate owners for very specific purposes: garden walls where heat retention was 
desired; the lining of ashlar walls for economy or dryness; the creation of groined 
vaults which were difficult to construct in ashlar stone. All these uses were 
functional, never was brick employed as a statement of prestige. As brick production 
expanded the uses of brick widened, and it came to be used to construct housing 
for the lower and middle classes of, firstly, rural, later urban society. It is possible to 
argue that brick was at this time viewed as an innovative material and had a certain 
cachet attached to it as seen in buildings such as Flatfield Farmhouse and Stratton 
House but this is a hard concept to prove from the research presented here. It is, in 
fact, just as likely that functionality rather than stylistic concerns were the deciding 
factor in the use of brick in these buildings. Likewise, rural housing of the period 
such as was identified at Blairdrummond (1790’s) and urban housing in the Calton 
in Glasgow (1820’s) certainly saw brick used in a functional way.  
Uses in the later 19th century also reflected this. Brick was used in tenement 
construction and to form workers’ rows as it was a cheap and easily worked 
material. Likewise, it was employed extensively in the formation of industrial 
buildings on a significant scale and in engineered structures where its properties 
such as ease of transportation and durability made it useful.  Within structures 
whose primary walling material was stone, brick was again used for specifically 
functional purposes. In tenements the internal walls were constructed of brick 
throughout the 19th century, the rear and side elevations also of brick with the 
principal facade of stone. Industrial buildings constructed of stone had brick arched 
fireproof floors and tall chimneys constructed of the material. The uses to which 
brick has been put as recorded in this research would certainly broadly support the 
hypothesis that brick was a functional material. 
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Craft practices can also be seen to reflect the utility of brickwork in Scotland. The 
bond used in over 62% of the examples discussed in this thesis was Scottish bond. 
This was a bond which Gourlay notes “can be much more quickly built than English 
bond and is therefore cheaper.” (1903 5). Where English bond was recommended 
for strength and Flemish bond for appearance, Scottish practice was 
overwhelmingly to use a bond which was fast and cheap to build. The gauge to 
which Scottish brickwork was constructed can also be seen to reflect functionality. 
In the period 1800-1860 it has been shown that, in a majority of examples, the 
height of four courses of brickwork rose to an inch above the height recommended 
in technical reference works. In the period 1860-1900 the difference is even starker 
with 67% of examples surveyed rising to 14 or 15 inches, two to three inches above 
what was considered acceptable in technical reference works. This is further 
emphasised by the limited application of joint finishes applied to Scottish brickwork 
and the absence of gauged brickwork, the most skilled and decorative use of the 
material.  
It would be wrong, however, to conclude this section characterising Scottish 
brickwork as a rude and mean tradition, purely functional and devoid of decoration 
whose craftsmen were incapable of the finer expressions of their craft. It is true that 
no examples of gauged brickwork exist in Scotland but that is not to say that there 
are not spectacular examples of craftsmanship. The groined vaults at Fort George 
and Dalquaran, regarded as “the most difficult work of all for the bricklayer to 
execute” (Penny 1836 410) are expertly constructed and still supporting, in the case 
of Fort George, a significant superincumbent weight well over 200 years after 
construction. The level of craftsmanship exhibited in the building of the skew arched 
bridges discussed in this work is, likewise, of the very highest. Cox’s Stalk, Dundee 
is a highly decorative and skilfully executed structure. Templeton’s Carpet Factory is 
rightfully considered the apogee of brick construction in Scotland and for good 
reason. Other industrial buildings, by employing special bricks and polychromatic 
work, are fine examples of brick buildings of considerable beauty and exhibiting high 
levels of craftsmanship, the Kinning Park Colour Works (1892) and Hayford Mills 
(1865) being excellent examples of this. 
On balance, therefore, whilst the evidence presented in this thesis certainly in part 
supports the hypothesis that brickwork in Scotland was functional in nature and that 
craft practices reflected this, such a conclusion is not without important caveats. 
Many examples of brickwork of undeniable beauty and exhibiting craftsmanship of 
the highest order have been identified in this research. It is perhaps because these 
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are often found in situations or buildings where functionality rather than beauty is 
the primary aim that this is not fully appreciated. The vaulting at Fort George fulfils a 
particular purpose and can be easily overlooked; those passing over the viaduct at 
Dunblane will have little idea of the skew arch over which they pass; the most 
decorative brickwork found in this country forms a carpet factory and tall chimney. 
Scottish brickwork can, therefore, be categorised as being possessed of a beautiful 
utility with craft practices to match. North Unst Lighthouse, one of, if not the most 
exposed piece of brickwork in Britain, is the embodiment of the functional beauty 
which characterises the use of brick in Scotland.  
 
19.6 Overall Analysis and Research Conclusions 
Having presented evidence in regard to five hypotheses above, what then are the 
overall conclusions which the preceding analysis of Scottish brickwork has arrived 
at? The first is certainly that brick was a material which has been used extensively 
throughout Scotland in an incredibly diverse range of applications. An analysis of 
the developments which led to move brick from a material used in specific niche 
applications at the start of the 18th century as in garden wall and ice house 
construction to one which saw it become used for an incredibly diverse of buildings, 
domestic, industrial, engineered has revealed these to fall into two main periods. 
The late 18th century saw brick used for large industrial buildings and in a domestic 
context, the mid 19th century saw new techniques begin to be used and the material 
employed in ever more diverse ways. These and other notable periods of 
development in the uses of brick are highlighted in chart 19.5. The diverse uses of 
brick which have been identified throughout this research have been detailed 
already and do need to be repeated. What should be stated in any consideration of 
the overall research conclusions of this work is that brick is a material integral to 
Scottish building between 1700-1900, something which hitherto has been neglected 
and underappreciated in considerations of Scotland’s construction history. 
The evidence presented in this thesis has also shown conclusively that the uses of 
brick, the craft practices associated with employing the material and its manufacture 
all underwent a considerable technical development in the period between 1700-
1900. Again this has been discussed extensively and the minutiae do not require to 
be described again. What is incontrovertible is that significant and fundamental 
technical developments can be charted throughout brickwork in Scotland, again 
these are plotted succinctly in chart 19.5. This development was not necessarily 
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linear, however. It has been shown convincingly through detailed analysis that there 
was a concentration of technical development in the early 19th century and then a 
second phase of such development in the 1860’s and 1870’s which saw brick used 
more extensively and in a more confident manner. The first of these saw specific 
developments in bond and gauge as well as new techniques including fireproof 
flooring and pilaster construction. The 1860’s and 1870’s saw the use of decorative 
features including polychromatic brickwork and special bricks as well as the related 
development of building brickwork at an angle other than 90 degrees. These 
developments resulted in what may be termed a golden age of traditional brickwork 
in those decades. Significantly, there is a strong suggestion in the evidence 
analysed in this thesis to suggest that this was coming to an end by the start of the 
twentieth century marking a short lived but highly significant period in brick 
construction in Scotland. There is significant evidence, therefore, for a technical 
development within Scottish bricks and brickwork in the period here under 
consideration. 
It has also been proven from the analysis presented in the previous sections that 
the developments in brickwork in Scotland resulted in a number of craft practices 
which were distinct in their use in this part of Britain. This can partly be ascribed to 
the ways in which brick was used and also due to the previous building traditions in 
Scotland with rubble stone and earth construction. Again these do not need to be 
listed but to give one example a tradition in building with rubble stone certainly 
influenced the use of irregular bond in 18th century Scotland which, whilst not seeing 
the use of recognised bond patterns, followed the correct principals of bonding 
nonetheless. The clearest example of differences in craft practices is certainly in 
bond which saw Scottish bond dominate in the 19th century and also within gauge 
with the evidence presented here demonstrating there was a specific Scottish 
gauge of brickwork. It is certainly the case that Scottish craft practice differed in a 
number of ways from what may be termed orthodoxy in brick construction as 
reflected in technical reference works.  
Also regarding the character of Scottish brickwork the theory was advanced at the 
outset of this work that brick was a purely functional material in Scottish traditional 
practice. A thorough analysis of the evidence presented in this thesis has proven 
this to be largely correct but not entirely so. In numerous ways functionality was 
overlain with decorative embellishment with the use, for example, of polychromatic 
work, special bricks, dogtooth courses etc. It should also be noted that a well-
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constructed piece of brickwork performing its function over many decades is a thing 
of beauty in itself as encapsulated by the North Unst Lighthouse. 
This brief concluding analysis has sought to demonstrate the major research 
conclusions that this thesis has arrived at. To condense many years of research into 
just a few paragraphs is obviously a difficult task, much more so into a single 
sentence but if the need arose the findings of this thesis may be said to be: In 
Scotland brick was used extensively in diverse applications, this use underwent 
considerable technical developments between 1700-1900 resulting in several 
distinct craft practices and characterising Scottish brickwork with a beautiful 
functionality. 
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 1690’s Dumbarton Glass Cone the earliest engineered structure of brick 
 1745 Brick used to construct Leith Glass Cones 
 1783 Two bricklayers in Glasgow engaged in Tall Chimney construction 
 1800’s Kinghorn Flax Mill chimney constructed of brick 
 1830’s Many chimneys connected to the use of steam power in farming  
constructed such as Dunipace Steading, Stirlingshire 
 1840 Dunglass, East Lothian, brick arch rings and stone outer vouissours 
used for first time 
 1842 Stoneybrae, Paisley, Skew arch bridge of brick constructed for first 
time 
 1842 Scotland Street Tunnel, Edinburgh one of three constructed that year 
lined in brick, the earliest examples of this form of construction 
 1847 Newbattle Viaduct, Midlothian, brick arch rings showing on external 
face used for first time 
 1850’s Kinclaven Bridge, Perthshire, earliest bridge entirely built of brick 
 1853 Ruthrieston, Aberdeenshire, Jack arch bridge construction used for 
first time 
 1853 North Ronaldsay Lighthouse the first of ten structures of its kind 
constructed of brick, in the 11 year period 1853 and 1866  
 1860 Port Dundas Chimney, Glasgow constructed, 454 feet in height, the 
tallest chimney in the world at the time 
 1864 Baltic Works Chimney constructed octagonal in plan, the earliest 
example of this plan of chimney 
 1865 Cox’s Stack, Dundee constructed of decorative polychromatic and 
special brickwork  
Chart 19.1 Time line of developments within the use of brick to construct 
engineered structures in Scotland showing notable milestones related to specific 
buildings cited in this thesis.  
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 1707 Megginch Garden Wall - Brick lined rubble 
 1707 Inverquharity, Angus – Brick lined ashlar 
 1748 Fort George, Inverness – Brick used for arches in rubble walling 
 1772 Blackburn House, West Lothian – brick infill panels constructed 
 1840’s Chapellhill Barn, Perthshire – Brick used for shuttering 
 1848 Lower Granton Road – Brick used for side and rear elevations 
 1850’s Morebattle Joinery Workshop – Brick used for jambs 
 1850’s Luthermuir Main Street – Brick over cladding of claywall constructed 
 1860’s Leetown Shuttering – Latest example of brick shuttering 
 1860’s Commercial Hotel, Lerwick – Latest example of brick infill panels 
 1880’s104 Main Street, Lawrencekirk – Latest example of brick overcladding 
 1885 Glasgow City Chambers – brick lined ashlar incorporating a cavity 
constructed 
 
Chart 19.2 Time line of developments within the construction of composite walls 
of brick and other materials in Scotland showing notable milestones related to 
specific buildings cited in this thesis.  
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 1780s Kippen Dovecote – Dogtooth and dentil courses constructed 
 1844 Triple Kirks Aberdeen – First use of arch out with standard three types 
of arch 
 1848 Blackhall Factory Paisley - First use of oculus in brickwork 
 1855 St Paul’s Church, Hurlford, Ayrshire – Pilasters first used for decorative 
rather than functional purposes 
 1857 Rosemount Building, Edinburgh – Use of dentil courses re-emerges 
 1857 Rosemount Building, Edinburgh – Polychromatic brickwork used for 
first time 
 1864 Baltic Works Chimney, Dundee- Special bricks first used 
 1872 Cottages, 34 / 100 Main Street Newtongrange – Use of dogtooth 
courses re-emerges  
 1885 Glasgow City Chambers – First use of glazed brick 
 
Fig. 19.3 Time line of the development of the use of decorative features within 
Scottish brickwork showing notable milestones related to specific buildings cited 
in this thesis.  
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 1748 Fort George, Inverness – Segmental arch used 
 1762 Stratton House Montrose – Camber arch constructed 
 1820’s Green Street Housing, Glasgow – Segmental arch with skewback 
below 75 degrees constructed 
 1844 Triple Kirks Aberdeen – First use of arch out with standard three types 
of arch 
 1845 Granton Warehouse, Granton – Camber arch greater in depth than 
one brick constructed 
 1848 Blackhall Street Factory, Paisley – First use of oculi 
 1848 Blackhall Street Factory, Paisley – Semi circular arch used for first time 
 1855 Hamilton Cloth Factory – Bonded semi circular arch used for first time 
 1862 Butt of Lewis Lighthouse – Segmental arch greater than a single brick 
constructed 
 1863 Beltonford Housing, Dunbar – Camber arch with skewback below 75 
degrees  
 1870 Anderston Brass Foundry, Glasgow – Semi circular arch greater than a 
single brick in depth constructed 
 
Chart 19.4 Time line of developments within brick arch construction in Scotland 
showing notable milestones related to specific buildings cited in this thesis.  
 
 
 
 
 
 
 
 
 
 
 
 
 
531 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1700-1730 Brick 
mainly used in 
prestige 
buildings for 
garden walls, ice 
houses, internal 
partitions and to 
line ashlar walls 
 
1761 Stratton House Montrose 
1748 Fort George 
 
 
 
1770-1800 Brick 
becomes used 
more in rural 
domestic 
construction as 
well as continuing 
to be employed in 
prestige buildings. 
This period also 
sees the first use in 
industrial context 
at Stanley Mill and 
also for tall 
chimney 
construction.  
 
1692 Castle Huntly Ice House 
1761 Earliest surviving domestic 
building 
 1771 Blackburn House East Lothian 
 
1771 Earliest use of brick infill 
panels for internal walls 
 
1748 Earliest use of groined vaulting 
 1748 Earliest use of English and 
Flemish bond 
 
Trends in 
the use of 
brick 
 
Chart 19.5 The Overall Development of Scottish Brickwork 
The 
 
 
1800-1820 Brick 
begins to be 
used for the 
construction of 
large industrial 
buildings on a 
wider scale. This 
period also sees 
the beginnings of 
housing on a 
large scale with 
the erection of 
housing in 
Calton, Glasgow 
 
1707 Megginch Garden wall 
 
1804 Houldsworth’s Mill, Glasgow 
 
1710 John Yester's House 
 
1785 Stanley Mill, Perthshire 
1785 Flatfield Farm House 
1790’s Blairdrummond Housing 
1707 Bennet of Grubert house 
1710 Earliest reference to brick 
internal partitions 
 1748 Earliest use of groined brick 
vaulting 
 
1775 Relief Land Inveraray 
 1776 Inveraray Castle 
 1780’s Kippen Dovecote 
 
1800 Dairyman’s House Dun 
 
1774 Greenrigg Farm Canonbie 
 
1700-1740 brick 
mainly built in 
irregular bond 
without arches and 
other technical 
features. Brick 
generally used in 
conjunction with 
stone 
 
 
Technical 
Developments 
 
Trends in 
technical 
development 
 
Buildings 
 
1740 -1790 
recognisable bond 
and arch 
construction begin 
to be introduced into 
Scottish brick 
construction along 
with more 
sophisticated 
techniques such as 
groined vaulting and 
arched flooring. 
Brick also becomes 
more widely used to 
construct buildings 
in their entirety 
 
 
1775 Earliest use of arched flooring 
 
1780’s Earliest use of dentil and 
dogtooth courses 
 1771 Earliest use of brick in a large 
industrial building 
 
1790’s Brick increasingly used for 
lower grade, rural domestic housing 
 
1804 Earliest use of Scottish bond 
3/1 
 
1707 Earliest use of brick lined 
ashlar 
 
1707 Earliest use of brick lined 
rubble 
 
1780’s First recorded use of brick 
for tall chimney construction 
 
1804 Earliest use of brick pilasters 
 
1804 Earliest use of brick arched 
fireproof flooring with iron frame 
 
1800-1830 A number 
of important technical 
developments emerge 
at this time including 
Scottish Bond, 
fireproof flooring, 
cavity walling and 
pilasters. Brickwork at 
this time was of a 
higher quality with 
more orthodox 
building practices. 
These developments 
were crucial in laying 
the foundation for the 
wider use of 
brickwork later in the 
19th century.  
 
1816 Rutherglen Road Mill Glasgow 
 
1820’s Sydney Street Housing 
Glasgow 
 
1828 Tofthill Farm Housing 
Dairyman’s House Dun 
 
1816 First use of Scottish bond 4/1 
 
1820’s Brick being used for urban 
housing on a wider scale 
 
1828 Earliest recorded use of cavity 
walling in Scotland 
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1885 East Hamilton Street Bridge 
 
 
 
 
 
 
 
 
 
 
1848 Housing West Granton Road 
Edinburgh 
 1848 Blackhall Factory, Paisley 
 
1842 Stoneybrae Bridge Paisley 
 
1842 Scotland Street, Winchburgh and 
Falkirk tunnels 
1885 Templeton’s Carpet Factory 
1885 Glasgow City Chambers 
1875 Newtongrange Housing 
1877 Jordanhill Housing 
1880’s Luthermuir Victoria Cottages 
1889 Barrowfield Weaving factory 
1890’s Stirling tenements 
1848 Brickwork of a high quality 
being constructed in Granton 
 1848 Earliest use of semi circular 
arch 
 
1842 Earliest use of brick in bridge 
and tunnel construction 
 
1870’s Widespread use of brick for 
workers’ housing 
 
1875 First use of common shale 
bricks 
 
1885 Brick lined ashlar evolves to 
incorporate cavity 
 
1880’s Vernacular practices giving 
way to orthodox construction 
 
1885 Polychromatic decoration and 
the use of specials widespread  
 
1889 Earliest use of glazed brick 
 
1896 104 Tradeston Street, Glasgow 
1890’s Polychromatic decoration 
and other features begins to decline 
 
1890’s Brick used extensively for 
rear and side elevations of tenements 
 1890’s Brick used extensively for 
workers housing 
 
 
1840-1860 Brick 
begins to be used 
to construct 
engineered 
structures as well 
as housing on an 
increasingly large 
scale. Industrial 
buildings also 
continue to be 
built of brick, now 
also smaller scale 
buildings.  
 
 
1860-1880 In a 
domestic context 
brick is now being 
used to construct 
large areas of 
workers housing. 
It is also 
increasingly used 
for lesser 
elevations of 
tenements and 
other buildings.  
 
1880-1900 Brick 
continues to be 
used to construct 
industrial 
buildings and 
workers housing 
on an ever 
increasing scale. 
Engineered 
structures are 
also built of brick 
but this use can 
be seen to be 
giving way to 
other materials 
such as 
concrete. 
Tenements 
continue to use 
the material for 
lesser elevations, 
all these uses 
being aided by 
the availability of 
shale bricks. 
 
1840-1850 Brick is 
being used in an 
increasingly 
sophisticated way. 
The use of brick for 
engineered structures 
leads to the use of 
brick evolving for use 
in bridge, tunnel and 
lighthouse 
construction.  The use 
of wire cut bricks is 
seen for the first time 
as are semi circular 
arches. At the same 
time as these 
developments hybrid 
techniques with 
vernacular practices 
continue and develop 
at this time  
 
1857 Rosemount Building, Edinburgh 
 
1850’s Luthermuir over clad 
 
1863 East Weems Cottage 
1857 Earliest use of metal wall ties 
in cavity construction 
1857 Earliest use of polychromatic 
brickwork 
 
1865 Earliest use of special shaped 
bricks 
 
1892 Kinning Park Colour Works 
1890’s Kincardine housing 
1850’s Vernacular hybrid techniques 
still being used 
 
1865 Hayford Mill Cambusbarron 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1865 Earliest use of pressed facing 
bricks 
1863 First use of Scottish bond 5/1 
 
1865 First use of brick walls at an 
angle other than 90 degrees 
 
1865 Glebe Sugar Refinery, Greenock 
1853 Ruthrieston Bridge 
1853 North Ronaldsay Lighthouse 
1853 Earliest use of brick in 
Lighthouse and jack arch bridges 
 
1855 Hamilton Cloth Factory 
 
1855 wire cut bricks 
 
1880-1900 Although 
specials and 
polychromatic work 
continue to be used, 
post 1890 this can be 
seen to decline. 
Glazed brickwork 
emerges at this time 
and brick lined ashlar 
evolves to incorporate 
a cavity. Vernacular 
practices such as over 
cladding are being 
superseded by 
orthodox practice.  
 
1860-1880 brick is 
used extensively in 
many applications. 
New types of brick are 
used and an increasing 
confidence in the 
material is exhibited 
both in scale and 
ambition of use and in 
the extensive use of 
decorative features 
such as polychromatic 
brickwork and special 
brick shapes. 
Brickwork at angles 
other than 90 degrees 
begin to be seen and 
cavity walling 
continues to evolve 
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Chapter 20 Future Relevance and Areas of Further Research 
The research into Scottish brickwork presented in this thesis, whilst being valuable 
simply for the sake of expanding knowledge, also has wider application in both an 
academic sense and a practical value outside academia. This short chapter seeks 
to present a summary of the value of the research undertaken as well as noting 
areas where research can be taken forward in the future.   
The tangible evidence of the academic worth of this research can be seen in the 
writing and delivery of several academic papers. Most significantly the preliminary 
findings of the research presented in this thesis was summarised in a paper 
presented at the 2012 Construction History Symposium in Paris entitled “Three Key 
Aspects of Scottish Brick Construction”, the paper also appearing in published form 
in Carvais (2012 383-390). On a smaller scale a paper entitled “The Vernacular 
Uses of Brick in Scotland” was presented at the Vernacular Buildings conference in 
2010 which contained a summary of the evidence presented in chapter 14 of this 
thesis. Further aspects of Scottish brickwork drawn from this research will be 
presented at the Brick and Block Masonry Conference to be held in 2016 for which 
a paper regarding Scottish brickwork has been accepted. 
The future academic relevance of the research can be seen in a number of ways. 
For architectural historians and those examining the development of building 
practices in Scotland this work will make an invaluable contribution. As shown in the 
existing research section of the introduction to this work, there is a paucity of 
knowledge on the subject of brickwork in Scotland. This has led to 
miscomprehensions in the understanding of how our built environment has 
developed over time, and has certainly led to the contribution which brick has made 
being underappreciated. One of the most significant contributions which this 
research will make in an academic context is to demonstrate the importance of 
brickwork allowing those conducting research in Scottish architectural and technical 
history to recognise this and incorporate it into their work where appropriate. To give 
just one example of this from the period in which the research has been executed, 
work on earth based building materials carried out at the University of Stirling has 
incorporated consideration of hybrid earth and brick techniques which are now 
recognised as being an important feature of such construction. It is strongly to be 
hoped that this research into brick in a Scottish context will result in a re-evaluation 
of its place in the overall technical and architectural development of Scotland’s built 
heritage. 
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There can also be seen to be a concurrent value in the work presented here out 
with the academic, namely to inform the repair and maintenance of Scottish 
buildings constructed of the material. Knowledge of traditional construction methods 
is essential to all those involved in the repair and maintenance of brick structures 
from architect to craftsperson through planner and building owner. A correct 
understanding of how a traditionally constructed building was erected is vital to 
inform its repair or conservation. An example of this can be seen in the Historic 
Scotland Guide For Practitioners 5: Scottish Iron Structures (Swailes 2009). The 
research carried out in completing this thesis will provide a base of knowledge 
regarding the techniques used in constructing Scottish brick buildings which, in turn, 
will inform the correct repair and maintenance of such structures. This can already 
be seen to have taken place to a degree with a number of sections in the Historic 
Scotland short guide on brickwork repair (Jenkins 2014) being informed by the 
research presented in this thesis and in a series of lectures on the subject delivered 
to diverse groups including Glasgow City Heritage Trust, Railtrack engineers and 
students in surveying, architecture and conservation. To give an example of how the 
research fed into the content of the short guide and lectures, evidence for the use of 
various joint profiles found during survey work was used in the re-pointing section of 
the written guide and evidence for Scottish bond strongly informed the relevant 
sections of both. The practical applications of the research presented here will be 
most significant with the publication of a Guide for Practitioners, similar to Swailes 
(2009), following completion of this thesis. Without the research presented here 
such a publication would not be possible. There can be seen, therefore, to be clear 
future relevance and outcomes arising from the research presented here into 
Scottish brickwork. This is both in an academic and a practical context. 
As with any piece of research it would be mistaken to say finis at the end of the 
work. It must always be acknowledged that a thesis can never examine or analyse a 
subject in its entirety or fully explore every aspect of the area under discussion. 
There is always scope for further research and areas left under examined, this 
thesis is no different. Brick making in Scotland could clearly benefit from a much 
more detailed and comprehensive discourse than has been presented here. 
Likewise, mortar mixes and the use of mortar for brickwork is an area where 
academic study could be taken forward although given the paucity of documentary 
sources available this is likely to require mortar analysis to provide meaningful 
conclusions.  There is also considerable scope to develop more comprehensive 
regional surveys and resultant discussions on brickwork, for example in Perthshire 
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or Glasgow. Such regional studies would be of value in quantifying the amount of 
brickwork present in a given area, something which this research has not sought to 
achieve. Thematic studies of the use of brick in bridge construction, vernacular 
brickwork or cavity walling could also be developed to good effect to list just a few 
areas of future topical research.  
A further future application of this research lies in the development of a 
methodology which can be easily transferred to the study of other construction 
materials. There are a number of other traditional Scottish building materials for 
which further academic study would be beneficial including lead, terracotta and 
wrought iron, for example. The methodology presented here which combines site 
survey with detailed analysis could be applied to the study of other materials. There 
are therefore a number of further research areas both within the field of brick and in 
wider Scottish construction history which can be seen to follow from this thesis.  
The scope for further research to be drawn out of this thesis should not be viewed 
as a deficiency in the research presented here. This thesis, being the first significant 
academic research into Scottish brickwork, was always going to necessitate a broad 
brush approach. It is the earnest hope of the author that the aspects of brickwork 
presented here will be built upon by future researchers. To use an appropriate piece 
of technical terminology, this thesis should act as the leading quoin from which 
others will string a line and construct further courses of knowledge and 
understanding regarding Scottish brickwork. 
 
Epilogue 
This thesis has proven to be a journey in every regard. In the literal sense it has 
been a journey for the author, visiting every part of the country, surveying 167 
buildings and travelling many hundreds of miles in the process. The finished thesis 
itself is a journey too, through the development of bricks and brickwork in Scotland. 
The route of this development is one which has thrown up many unexpected twists 
and turns and has often resulted in unplanned short cuts or frustrating dead ends 
and circuitous detours. Where one path ended another often began. As with all 
journeys, that through the development of Scottish brickwork has no real end and 
there are plenty of routes for the future traveller to tread. Although sometimes hard 
and seemingly without end, the journey by the author of this thesis has been 
immensely rewarding and has resulted in previously uncharted territory being 
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opened up to those who may be interested to explore the development of Scottish 
brickwork in the future. For the purpose of this thesis, however, the journey is over 
and the story of the technical development of Scottish brickwork between 1700 and 
1900 has been told in as great a detail as time and space allows.  
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Appendix 1: Full list of buildings cited in the thesis (301) 
Building Location Date 
Cromwellian Citadel, Inverness Highlands 1652 
Castle Huntly Ice House, Kinfauns, Perthshire Perthshire 1692 
Megginch Castle, Garden Wall Perthshire 1707 
Hopetoun House Garden Wall West Lothian 1707 
Bennet of Grubert Wall, Inverquharity Angus 1707 
Yester House, Gifford East Lothian 1710 
Fort Augustus Highlands 1715 
Danestone house, icehouse, Laurel Place Aberdeen 1726 
Drummonds House, Lauder Borders 1730’s 
Leith Glass Cone Edinburgh 1747 
Fort George, Ramparts Highland 1748 
Fort George, Points Battery Highland 1748 
Delftfield pottery Glasgow 1748 
Dumfries House, Cumnock, Garden wall Ayrshire 1756 
Pineapple Garden Wall Clackmannanshire 1761 
Stratton House, 10 Castle Place, Montrose Angus 1762 
Panmure Garden Wall Angus 1764 
Rosneath Castle, Rosneath peninsula, Argyll  Argyll 1770’s 
Blackburn House West Lothian 1772 
John Mackalls House, Canonbie Dumfriesshire 1774 
Molloyhill Farmhouse, Canonbie Dumfriesshire 1774 
Greenrigg Farmhouse, Canonbie (B6357) Dumfriesshire 1774 
Reliefland, Main Street South, Inveraray Argyll 1775 
Strathmore estate housing Perthshire 1776 
Inveraray Castle, Inveraray, Argyll  Argyll 1776 
Dumbarton Glass Cone Renfrewshire 1777 
Dovecote, Stirling Road, Kippen Stirlingshire 1780s 
91 High Street, Aberdeen Aberdeen 1780s 
81 High Street Aberdeen 1780's 
Princes Street Vaulting Edinburgh 1780's 
Merchant’s House, Brechin Angus 1780's 
Dalquharran Castle, Dailly, South Ayrshire Ayrshire 1782 
Tugnet Ice House, Speybey, Moray Highland 1783 
Flatfield Farm House Perthshire 1785 
Stanley Mill, Stanley, Perthshire Perthshire 1785 
Blairdrummond Housing Stirlingshire 1790s 
Rosehearty Icehouse, Aberlour Fife 1790s 
Newbattle Abbey Ice House, Newbattle Midlothian 1790s 
Chanonry Vaulting Aberdeen 1790's 
Ruthwell Manse Dumfriesshire 1791 
Dairyman’s House Dunn Angus 1800 
Kinghorn Flax Mill Chimney Fife 1800 
Murray Street Close, Montrose Angus 1800's 
Houldsworth’s mill, 87 - 105 Cheapside Street Glasgow 1804 
Broadford Works, Aberdeen, Maberley Street Aberdeenshire 1808 
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Building Location Date 
Broomward Cotton Mill, 19-21 Kerr Street Glasgow 1815 
Rutherglen Road Mill, 187-189 Old Rutherglen Road Glasgow 1816 
Graeme Street Church, Gallowgate Glasgow 1816 
Glass Cone, Glasshouse Loan, Alloa Clackmannanshire 1820 
Taymouth Castle, Kenmore, Perthshire Perthshire 1820 
Sydney Street, Calton Glasgow 1820’s 
Loom Street, Calton Glasgow 1820’s 
Green Street, Calton Glasgow 1820’s 
Gatehouse, Keir Estate, Dunblane Stirlingshire 1820s 
Nave Island chimney, Islay Argyll 1820's 
Housing, Bridgegate Glasgow 1820's 
Fishtown of Usan housing Angus 1824 
New Lanark Mill number 3 Lanarkshire 1826 
Coffin Mill in Dundee Dundee 1828 
Tofthill Farm Cottages, Perthshire Perthshire 1828 
Alva Ice House, Woodlands Park, Alva Clackmannanshire 1830 
Tenement 143 Orr Street Glasgow 1830s 
Chalkielaw Farm Chimney Berwickshire 1830's 
335 St Vincent Street, Spinning Mill Glasgow 1830's 
Dunipace Steading Chimney Stirlingshire 1830's 
162 Orr Street Glasgow (Thompson’s Buildings) Glasgow 1832 
Garnock Mill, Kilbirnie, Ayrshire Ayrshire 1834 
John Street works, Arbroath Angus 1835 
1-45 Abbotsford Place Glasgow 1836 
St Rollox flint works Kiln Glasgow 1838 
Cupar Gas Works Fife 1839 
Dunglass Viaduct East Lothian 1840 
Sanday Farm Chimney Orkney 1840’s 
Samuelston Farm Chimney East Lothian 1840’s 
Overfeild Farm Chimney East Lothian 1840’s 
Hallhill Steading Chimney, Dunbar East Lothian 1840’s 
Chapellhill Barn Perthshire 1840's 
Leetown external only (from Walker) Perthshire 1840's 
Scotland Street Tunnel Edinburgh 1842 
Winchburgh Tunnel West Lothian 1842 
Stoneybrae Bridge, Paisley Renfrewshire 1842 
St Rollox Works Chimney Glasgow 1842 
Cowlairs Tunnel, Glasgow Queen Street Station Glasgow 1842 
Falkirk Tunnel Stirlingshire 1842 
Triple Kirks Church, Schoolhill Road Aberdeen 1844 
Granton Warehouse, West Harbour Road, Granton Edinburgh 1845 
Gas Works Chimney Edinburgh 1847 
Blackhall Factory, Blackhall Lane, Paisley Renfrewshire 1848 
Lumsden’s Dwelling Glasgow 1848 
Kippenross Tunnel, Dunblane Stirlingshire 1848 
Lower Granton Road, Stone Facade Edinburgh 1848 
Dunblane Viaduct Stirlingshire 1848 
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Building Location Date 
East Cottages, Lower Granton Road Edinburgh 1848 
Larbert Viaduct Stirlingshire 1848 
Newbattle Viaduct Midlothian 1849 
Kilmarnock Viaduct Ayrshire 1850 
Logie School House Angus 1850s 
Morebattle Main Street, Joinery Borders 1850's 
Luthermuir main street, over cladding Angus 1850's 
House, Salen, Mull (A848) Argyll 1850's 
Old Tay Works, 25 Brown Street Dundee 1851 
Billie Mains Farm Berwickshire 1852 
North Ronaldsay Lighthouse Orkney 1853 
Ruthriestone Railway Bridge Aberdeenshire 1853 
Dyce railway bridge Aberdeenshire 1854 
Hamilton Cloth Factory, 32 Burnbank Road, Hamilton Lanarkshire 1855 
North Unst Lighthouse Shetland 1856 
Stanley Railway Bridge Perthshire 1856 
St Paul’s Church, 53 Galston Road, Hurlford Ayrshire 1856 
Rubha Nan Gall Lighthouse Mull Argyll 1857 
West Bridge Mills in Kirkcaldy Fife 1857 
Rosemount Building, Gardeners Crescent, Edinburgh Edinburgh 1857 
Corran Lighthouse Fort William 1857 
Ruvaal Islay Lighthouse Islay Argyll 1857-9 
Bridge of Newe Aberdeenshire 1858 
Ballintore Castle, Lintrathen Angus 1859 
Port Dundas Chimney Glasgow 1860 
Napierston terrace, Alexandria Renfrewshire 1860s 
Croftingea Printworks, Alexandria Dunbartonshire 1860s 
Commercial Hotel, Stromness, Orkney Orkney 1860s 
Dunmore Pottery Kiln Stirlingshire 1860's 
Auld Panmure House, Newton Stewart, Dumfriesshire 1860's 
Leetown internal and external (shuttering) Perthshire 1860's 
Drybridge Smithy Ayrshire 1860's 
Skipness Barn, Argyll Argyll 1860's 
37 Eglinton Street Glasgow 1830's 
Dens Works Chimney Dundee 1860's 
Polton Paper Mill, Polton Midlothian 1860's 
Isolated building near Usan, polychromatic Angus 1860's 
MacArthur’s Head Lighthouse Islay Argyll 1861 
Butt of Lewis Lighthouse Lewis Highland 1862 
Whitrope Tunnel Scottish Borders 1862 
St Abbs Head Lighthouse Berwickshire 1862 
Beltonford Housing, 27 Edinburgh Road, Dunbar East Lothian 1863 
Haymarket Flower Mill Housing, Devon Place Edinburgh 1864 
Osborne Street Bridge Glasgow 1864 
Neidpath Tunnel Scottish Borders 1864 
Monach Isles Lighthouse North Unst Orkney 1864 
Kelvindale Paper Mill housing Glasgow 1864 
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Building Location Date 
South Mills Dundee 1864 
28 Annfield Street, Baltic Works, Chimney Dundee 1864 
Bonnington Sugar Refinery, Bonnington Road, Leith Edinburgh 1865 
Hayford Mill, Kersebonny Road, Cambusbarron Stirlingshire 1865 
Glebe Sugar Refinery, Kerr Street Greenock Renfrewshire 1865 
Anderston Grain Mill, 27 Washington Street Glasgow 1865 
Cox’s Stack, Lochee Dundee 1865 
Argyll Brewery, St Andrews Fife 1865 
East Weems Cottage Borders 1865 
Bower Mill, (Blinshall) 31 Douglas Street, Dundee Dundee 1866 
Gourock Rope Works, Bay Street, Port Glasgow Renfrewshire 1866 
Auskerry Lighthouse Orkney 1866 
East Kilbride parish Church, Montgomery Street Lanarkshire 1867 
Aberdeen Town House, Broad Street, Aberdeen Aberdeen 1867 
Camperdown Works, Methven Street, Dundee Dundee 1868 
Loch Indaal Lighthouse Islay Argyll 1869 
Loch Indaal Lighthouse Housing Islay Argyll 1869 
Bell Street Bridge Glasgow 1870 
38 Eliot Street, Glasgow, Anderston Brass foundry Glasgow 1870 
Start Point Lighthouse Orkney 1870 
Molendinar Street Bridge Glasgow 1870 
Eymouth Mill Cottages Borders 1870s 
Tenement, Strand Street Kilmarnock  Ayrshire 1870s 
Caldercruix paper mill, Shotts Lanarkshire 1870s 
Broomdykes Farm Cottages, Duns Berwickshire 1870s 
7 Bruce Street, Dumbarton Dunbartonshire 1870's 
Caledonian Distillery, Dalry Road Edinburgh 1870's 
Kinfauns Farm Chimney Perthshire 1870's 
Mid Mainstreet, brick arches to rear, Whithorn Dumfriesshire 1870's 
47 Upper Gray Street Edinburgh 1870's 
Tenement, 37 Bridge Street Glasgow Glasgow 1870's 
Tenement, Earl Grey Court (internal) Edinburgh 1870's 
Barloch Street Tenement (internal) Glasgow 1870's 
Gable, 74 Orchard Street, Glaston, Ayrshire (red) Ayrshire 1870's 
Waverly Station Arches Edinburgh 1870's 
Lochend Road, Gartcosh Lanarkshire 1870's 
Errol Station, level crossing building Perthshire 1870's 
Kinclaven bridge Perthshire 1870's 
Cauldcotes Bridge Angus 1870's 
Sauchiehall Lane Glasgow 1870's 
Lennox Foundry, Wilson Street, Alexandria Renfrewshire 1870's 
Main Street, Evertown Dumfriesshire 1870's 
61 Bridge Street Glasgow 1870's 
St Madoes Village Hall Perthshire 1870's 
31-33 Admiral Street, Rivet Works Glasgow 1870's 
Mossblown miners' rows Ayrshire 1870's 
Dalmarnock Gas Works, 122 Old Dalmarnock Road Glasgow 1871 
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Building Location Date 
Cottages, 34 / 100 Main Street Newtongrange Midlothian 1872 
Birch (various nonspecific cavity walled building  1873 
Kingston Engine Works, 71 Milnpark Street Glasgow 1873 
Dalmarnock Ironworks, Dunn Street, Glasgow Glasgow 1873 
Colliery, Muredean Road, Newtongrange Midlothian 1875 
Luggerwood Street, Newtongrange Midlothian 1875 
5th Street, Newtongrange,  Midlothian 1875 
Holy Trinity Church, Dumbarton Road, Stirling Stirlingshire 1875 
Mission Hall, 29 East Campbell Street, Glasgow Glasgow 1875 
Pipe Factory, 42 Bain Street, Glasgow Glasgow 1875 
Kingston Grain Mill, 21-3 West Street, Glasgow Glasgow 1875 
Whitecraigs Steading East Lothian 1876 
Jordanhill Co-operative Housing, 1-23 Munro Place Glasgow 1877 
Inchbrayock Viaduct, Montrose Angus 1878 
Bonded Warehouse, Strand Street, Kilmarnock Ayrshire 1879 
Railway Terrace, Victoria Road, Brora Highland 1879 
Lighthouse Depot, West Harbour Road, Granton Edinburgh 1880 
5-7 Clarence Street / Hood Street, Greenock Renfrewshire 1880s 
Tenement, Troqueer Road, Dumfries Dumfriesshire 1880s 
Rear of 3 John Finnie Street, Kilmarnock Ayrshire 1880's 
141 Bridgegate Glasgow 1880's 
Stanley Street Tenement Glasgow 1880's 
Tenement, Mill Brae Street, Dumfries Dumfriesshire 1880's 
5-8 Main Street, St Ninians, Stirling Stirlingshire 1880's 
Victoria Cottages, Luthermuir main street Angus 1880's 
Pend, Olympia Street, Govan Glasgow 1880's 
Rear of Dunlop Street, Kilmarnock Ayrshire 1880's 
Furnace Workers Row Argyll 1880's 
Jack arch bridge Alyth Perthshire 1880's 
Oban Distillery Argyll 1880's 
Loreburn Terrace, Dumfries Dumfriesshire 1880's 
Kelvinside Court Tenement Glasgow 1880's 
Woodville, 104 Main Street, Lawrencekirk Angus 1880's 
215 Causewayside Street Edinburgh 1880's 
Church, main Street, Gaurdbridge, Fife Fife 1882 
55-59 Kilbirnie Street, Refuse Works, Glasgow Glasgow 1882 
58-72 Tobago Street, Glasgow Glasgow 1883 
Atlantic and Pacific Mills Paisley 1883 
Lesmahagow Viaduct Lanarkshire 1883 
New Lanark Mill (Brick facade) Lanarkshire 1884 
22 Bridge Street Glasgow 1884 
Fidra Lighthouse Firth of Forth 1885 
James Watt Docks, Greenock, Sugar Warehouse Renfrewshire 1885 
Bridge, East Hamilton Street, Greenock Renfrewshire 1885 
St Sophia’s Church, 9 Bentinck Street, Galston Ayrshire 1885 
Estate Housing, 624-644 Crow Road, Glasgow Glasgow 1885 
Glasgow City Chambers, George Square, Glasgow Glasgow 1885 
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Building Location Date 
Rosefield Mill, Troqueer Road, Dumfries Dumfriesshire 1886 
76 Murray Place Stirling Stirlingshire 1886 
Cullen viaduct Banffshire 1886 
All Saints Episcopal Church, Inveraray Argyll 1886 
Edinburgh Exhibition Tenement Edinburgh 1886 
Warehouse, 19-37 Otago Street, Glasgow Glasgow 1887 
Tay Rail Bridge Approach Dundee 1887 
Glentana Mill, West Stirling Street, Alva Clackmannanshire 1887 
Templeton’s Carpet Factory, 62 Templeton Street Glasgow 1888 
Longpark Pottery Kiln, Kilmarnock Ayrshire 1888 
Greenhead Works, 45 Greenhead Street, Glasgow Glasgow 1888 
Barrowfield Weaving Factory, 103-111 French Street Glasgow 1889 
Gorbals grain mill, 87-97 Surrey Street Glasgow Glasgow 1890 
Royal Bank Buildings, High Street, Laurencekirk Angus 1890 s 
Tenement, King Street, Doune Perthshire 1890 s 
10 Spittal Street, Stirling Stirlingshire 1890’s 
78 High Street, Dunblane (side elevation) Stirlingshire 1890’s 
Tenement, Sword Street, Glasgow Glasgow 1890s 
62 Tryst Road, Stenhousemuir Stirlingshire 1890s 
Housing, Hawkhill Road, Kincardine Fife 1890s 
52 Murray Street, Montrose (stone mullions) Angus 1890s 
45 St James Road Glasgow 1890s 
130 Saltmarket Street Glasgow 1890s 
Errol, Church Lane Perthshire 1890s 
185 Buchanan Street Glasgow 1890's 
Errol High Street (Picture House) Perthshire 1890's 
Errol South Bank Road Perthshire 1890's 
66 Orchard Street, Glaston Ayrshire 1890's 
23 Newhouse Road, Stirling Stirlingshire 1890's 
Church Street (1) Coatbridge DPC (asphalt) Lanarkshire 1890's 
58 Upper Craigs Street Stirlingshire 1890's 
2 Ratcliffe Terrace Edinburgh 1890's 
Albion Street, Glasgow Glasgow 1890's 
Kingston Street Under Bridge (Glazed) Glasgow 1890's 
Clyde Place, glazed brick arches Glasgow 1890's 
Moy Cottage, Luthermuir Angus 1890's 
Rear of 10 Colquhoun Street, Stirling Stirlingshire 1890's 
Rosebank Distillery, Camelon Road Falkirk 1890's 
Church Street (2) Coatbridge DPC (slate) Lanarkshire 1890's 
Loch Ranza, adjacent to Hotel, Arran Argyll 1890's 
Buchlyvie tenement Stirlingshire 1890's 
Biggar, North Back Road Lanarkshire 1890's 
Glenmavis Main Street Lanarkshire 1890's 
Belnahua, Firth of Lorn, Argyll Argyll 1890's 
119-123 James Street Glasgow Glasgow 1890's 
Kinning Park Colour Works, 73 Milnpark Street Glasgow 1892 
Cathedral Court, 25 Rottenrow, Glasgow Glasgow 1892 
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Building Location Date 
Rumford Works, 233 London Road  Glasgow 1892 
11-13 Crichton Street Dundee Dundee 1893 
Nenthorn House, Kelso, Roxburghshire Dumfriesshire 1893 
Hydraulic Pumping Station, Princes Dock, Glasgow Glasgow 1894 
Sule Skerry Lighthouse Orkney 1894 
Anderston Tunnel Glasgow 1895 
The Square, Newtongrange Midlothian 1895 
Contractors Depot, 94 Milnpark Street Glasgow 1895 
104-118 Tradeston Street, Glasgow Glasgow 1896 
Cleansing Depot, 142-4 Bell Street, Glasgow Glasgow 1896 
Warehouse, Eastern Wharf, Dundee Harbour Dundee 1896 
Wolfcraig Building, Dumbarton Road, Stirling Stirlingshire 1897 
Kerse Mill, Kerse Road, Stirling  Stirlingshire 1898 
Standard oil Works, 54 Admiral Street Glasgow 1898 
Victorian Toilets, Rothesay Pier, Bute Argyll 1899 
Minard Hall Argyll 1899 
Kinning Park Pumping Station, 100 Seaward Street Glasgow 1900 
Tenement, Broom Road, Dumfries Dumfriesshire 1900 
East Princes Street Bakery, Rothesay Argyll 1900 
Railway Stables, 174 Bell Street, Glasgow Glasgow 1900 
Portobello Pottery Kiln Mid Lothian 1909 
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Local Authority boundariesin Scotland as used to describe the location of buildings 
in this thesis (Copyright Scottish Government) 
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Appendix 2: Full list of buildings surveyed (167) 
Building Location Date 
Greenhead Works, 45 Greenhead Street, Glasgow Glasgow 1888 
Dalmarnock Gas Works, 122 Old Dalmarnock Road Glasgow 1871 
Glass Cone, Glasshouse Loan, Alloa Clackmannanshire 1820 
Loreburn Terrace, Dumfries Dumfriesshire 1880's 
Triple Kirks Church, Schoolhill Road Aberdeen 1844 
Luggerwood Street, Newtongrange Midlothian 1875 
Bridge, East Hamilton Street, Greenock Renfrewshire 1885 
Stanley Mill, Stanley, Perthshire Perthshire 1785 
Errol High Street (Picture House) Perthshire 1890's 
Dalmarnock Ironworks, Dunn Street, Glasgow Glasgow 1873 
Colliery, Muredean Road, Newtongrange Midlothian 1875 
Railway Stables, 174 Bell Street, Glasgow Glasgow 1900 
Railway Terrace, Victoria Road, Brora Highland 1879 
Contractors Depot, 94 Milnpark Street Glasgow 1895 
Housing, Hawkhill Road, Kincardine Fife 1890s 
Old Tay Works, 25 Brown Street Dundee 1851 
58-72 Tobago Street, Glasgow Glasgow 1883 
Barrowfield Weaving Factory, 103-111 French Street Glasgow 1889 
Rumford Works, 233 London Road  Glasgow 1892 
Kerse Mill, Kerse Road, Stirling  Stirlingshire 1898 
Blackhall Factory, Blackhall Lane, Paisley Renfrewshire 1848 
Lighthouse Depot, West Harbour Road, Granton Edinburgh 1880 
Buchlyvie tenement Stirlingshire 1890's 
Isolated building near Usan, polychromatic Angus 1860's 
Lennox Foundry, Wilson Street, Alexandria Renfrewshire 1870's 
East Princes Street Bakery, Rothesay Argyll 1900 
Cleansing Depot, 142-4 Bell Street, Glasgow Glasgow 1896 
Minard Hall Argyll 1899 
Moy Cottage, Luthermuir Angus 1890's 
Lower Granton Road, Stone Facade Edinburgh 1848 
Newbattle Viaduct Midlothian 1849 
Dens Works Chimney Dundee 1860's 
Kinfauns Farm Chimney Perthshire 1870's 
Caledonian Distillery, Dalry Road Edinburgh 1870's 
47 Upper Gray Street Edinburgh 1870's 
2 Ratcliffe Terrace Edinburgh 1890's 
215 Causewayside Street Edinburgh 1880's 
Stanley Railway Bridge Perthshire 1856 
Kilmarnock Viaduct Ayrshire 1850 
Waverly Station Arches Edinburgh 1870's 
Dunblane Viaduct Stirlingshire 1848 
Bell Street Bridge Glasgow 1870 
Megginch Castle, Garden Wall Perthshire 1707 
Cauldcotes Bridge Angus 1870's 
Cox’s Stack, Lochee Dundee 1865 
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66 Orchard Street, Glaston Ayrshire 1890's 
Rear of 10 Colquhoun Street, Stirling Stirlingshire 1890's 
Camperdown Works, Methven Street, Dundee Dundee 1868 
76 Murray Place Stirling Stirlingshire 1886 
58 Upper Craigs Street Stirlingshire 1890's 
23 Newhouse Road, Stirling Stirlingshire 1890's 
Osborne Street Bridge Glasgow 1864 
Tenement, Mill Brae Street, Dumfries Dumfriesshire 1880's 
Dyce railway bridge Aberdeenshire 1854 
61 Bridge Street Glasgow 1870's 
22 Bridge Street Glasgow 1884 
141 Bridgegate Glasgow 1880's 
Kinclaven bridge Perthshire 1870's 
Tay Rail Bridge Approach Dundee 1887 
119-123 James Street Glasgow Glasgow 1890's 
5-8 Main Street, St Ninians, Stirling Stirlingshire 1880's 
Hayford Mill, Kersebonny Road, Cambusbarron Stirlingshire 1865 
Croftingea Printworks, Alexandria Dunbartonshire 1860s 
Merchant’s House, Brechin Angus 1780's 
Blackburn House West Lothian 1772 
Woodville, 104 Main Street, Lawrencekirk Angus 1880's 
Logie School House Angus 1850s 
Leetown internal and external (shuttering) Perthshire 1860's 
St Sophia’s Church, 9 Bentinck Street, Galston Ayrshire 1885 
Royal Bank Buildings, High Street, Laurencekirk Angus 1890 s 
Victoria Cottages, Luthermuir main street Angus 1880's 
Luthermuir main street, over cladding Angus 1850's 
5-7 Clarence Street / Hood Street, Greenock Renfrewshire 1880s 
Gourock Rope Works, Bay Street, Port Glasgow Renfrewshire 1866 
Inchbrayock Viaduct, Montrose Angus 1878 
Skipness Barn, Argyll Argyll 1860's 
Granton Warehouse, West Harbour Road, Granton Edinburgh 1845 
Fort George, Points Battery Highland 1748 
Fort George, Ramparts Highland 1748 
Stratton House, 10 Castle Place, Montrose Angus 1762 
Flatfield Farm House Perthshire 1785 
Pineapple Garden Wall Clackmannanshire 1761 
Tenement, King Street, Doune Perthshire 1890 s 
Dairyman’s House Dunn Angus 1800 
Larbert Viaduct Stirlingshire 1848 
Hamilton Cloth Factory, 32 Burnbank Road, Hamilton Lanarkshire 1855 
St Paul’s Church, 53 Galston Road, Hurlford Ayrshire 1856 
Kinning Park Pumping Station, 100 Seaward Street Glasgow 1900 
Kingston Engine Works, 71 Milnpark Street Glasgow 1873 
Standard oil Works, 54 Admiral Street Glasgow 1898 
Commercial Hotel, Stromness, Orkney Orkney 1860s 
Dumfries House, Cumnock, Garden wall Ayrshire 1756 
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St Madoes Village Hall Perthshire 1870's 
Mission Hall, 29 East Campbell Street, Glasgow Glasgow 1875 
Warehouse, 19-37 Otago Street, Glasgow Glasgow 1887 
Jordanhill Co-operative Housing, 1-23 Munro Place Glasgow 1877 
Estate Housing, 624-644 Crow Road, Glasgow Glasgow 1885 
Glentana Mill, West Stirling Street, Alva Clackmannanshire 1887 
Templeton’s Carpet Factory, 62 Templeton Street Glasgow 1888 
Kinning Park Colour Works, 73 Milnpark Street Glasgow 1892 
11-13 Crichton Street Dundee Dundee 1893 
5th Street, Newtongrange,  Midlothian 1875 
The Square, Newtongrange Midlothian 1895 
Glebe Sugar Refinery, Kerr Street Greenock Renfrewshire 1865 
East Cottages, Lower Granton Road Edinburgh 1848 
Glenmavis Main Street Lanarkshire 1890's 
Murray Street Close, Montrose Angus 1800's 
Biggar, North Back Road Lanarkshire 1890's 
Inveraray Castle, Inveraray, Argyll  Argyll 1776 
Rosemount Building, Gardeners Crescent, Edinburgh Edinburgh 1857 
Cottages, 34 / 100 Main Street Newtongrange Midlothian 1872 
Bonded Warehouse, Strand Street, Kilmarnock Ayrshire 1879 
Tenement, Strand Street Kilmarnock  Ayrshire 1870s 
Pipe Factory, 42 Bain Street, Glasgow Glasgow 1875 
Errol, Church Lane Perthshire 1890s 
Errol Station, level crossing building Perthshire 1870's 
78 High Street, Dunblane (side elevation) Stirlingshire 1890’s 
10 Spittal Street, Stirling Stirlingshire 1890’s 
31-33 Admiral Street, Rivet Works Glasgow 1870's 
104-118 Tradeston Street, Glasgow Glasgow 1896 
James Watt Docks, Greenock, Sugar Warehouse Renfrewshire 1885 
Cullen viaduct Banffshire 1886 
Glasgow City Chambers, George Square, Glasgow Glasgow 1885 
Molloyhill Farmhouse, Canonbie Dumfriesshire 1774 
Hydraulic Pumping Station, Princes Dock, Glasgow Glasgow 1894 
Tenement, Troqueer Road, Dumfries Dumfriesshire 1880s 
Church Street (2) Coatbridge DPC (slate) Lanarkshire 1890's 
Church Street (1) Coatbridge DPC (asphalt) Lanarkshire 1890's 
7 Bruce Street, Dumbarton Dunbartonshire 1870's 
Rosebank Distillery, Camelon Road Falkirk 1890's 
Mid Mainstreet, brick arches to rear, Whithorn Dumfriesshire 1870's 
Loch Indaal Lighthouse Housing Islay Argyll 1869 
Fishtown of Usan housing Angus 1824 
Loch Indaal Lighthouse Islay Argyll 1869 
62 Tryst Road, Stenhousemuir Stirlingshire 1890s 
John Mackalls House, Canonbie Dumfriesshire 1774 
52 Murray Street, Montrose (stone mullions) Angus 1890s 
Main Street, Evertown Dumfriesshire 1870's 
Loch Ranza, adjacent to Hotel, Arran Argyll 1890's 
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Building Location Date 
House, Salen, Mull (A848) Argyll 1850's 
Portobello Pottery Kiln Mid Lothian 1909 
Tenement, Sword Street, Glasgow Glasgow 1890s 
Tenement, 37 Bridge Street Glasgow Glasgow 1870's 
Aberdeen Town House, Broad Street, Aberdeen Aberdeen 1867 
Gatehouse, Keir Estate, Dunblane Stirlingshire 1820s 
Auld Panmure House, Newton Stewart, Dumfriesshire 1860's 
Dovecote, Stirling Road, Kippen Stirlingshire 1780s 
Furnace Workers Row Argyll 1880's 
Bonnington Sugar Refinery, Bonnington Road, Leith Edinburgh 1865 
Alva Ice House, Woodlands Park, Alva Clackmannanshire 1830 
Reliefland, Main Street South, Inveraray Argyll 1775 
New Lanark Mill number 3 Lanarkshire 1826 
28 Annfield Street, Baltic Works, Chimney Dundee 1864 
Errol South Bank Road Perthshire 1890's 
New Lanark Mill (Brick facade) Lanarkshire 1884 
Greenrigg Farmhouse, Canonbie (B6357) Dumfriesshire 1774 
Wolfcraig Building, Dumbarton Road, Stirling Stirlingshire 1897 
Albion Street, Glasgow Glasgow 1890's 
Kingston Street Under Bridge (Glazed) Glasgow 1890's 
Clyde Place, glazed brick arches Glasgow 1890's 
Pend, Olympia Street, Govan Glasgow 1880's 
Rear of Dunlop Street, Kilmarnock Ayrshire 1880's 
Rear of 3 John Finnie Street, Kilmarnock Ayrshire 1880's 
Victorian Toilets, Rothesay Pier, Bute Argyll 1899 
Rosefield Mill, Troqueer Road, Dumfries Dumfriesshire 1886 
Gable, 74 Orchard Street, Glaston, Ayrshire (red) Ayrshire 1870's 
Molendinar Street Bridge Glasgow 1870 
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Appendix 3: Permanent Brickworks known to be operational in 18th century 
Scotland (32) 
brickworks location region established 
Sanquhar (early)  Ayrshire 1688 
Leith  Edinburgh Midlothian 1709 
Linktown Kirkcaldy Fife 1714 
Prestonpans  East Lothian 1723 
Prestongrange  East Lothian 1742 
West Pans Musselburgh Midlothian 1754 
Portobello  East Lothian 1764 
Cupar  Fife 1764 
Duddingstone  Midlothian 1767 
Thistle Portobello Midlothian 1770 
Cousland Edinburgh Edinburgh Midlothian 1772 
Seaton Aberdeen Aberdeenshire 1773 
Balnanucknow Buccleuch Estate Dumfries and Galloway 1774 
Greenrigg Buccleuch Estate Dumfries and Galloway 1774 
Broadmeddow Buccleuch Estate Dumfries and Galloway 1774 
Limecraigs Campbeltown Argyll and Bute 1775 
Canonbie  Dumfries and Galloway 1779 pre 
Blairdrummond  Stirlingshire 1780's 
Redgorton brickworks Stanley Perthshire 1780's 
Annan  Dumfries and Galloway 1782 
Coats Estate Brickworks 1785  Glasgow Lanarkshire 1785 
Blackpots Whitehills Banffshire 1786 
Throsk  Stirlingshire 1790s 
Errol / Inchcoonans  Perthshire 1790s 
Tarrasfoot Langholm Dumfries and Galloway 1790's 
Grange brickworks Errol Perthshire 1791 pre 
Borrowfield Montrose Angus 1793 
Puggieston Montrose Angus 1793 
Dryley’s Montrose Angus 1793 
Gatehouse of Fleet  Kirkcudbrightshire 1795 pre 
Invernettie Peterhead Aberdeenshire 1797 
upper Cranston Edinburgh Edinburgh Midlothian 1799 
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Appendix 4: Full list of brickworks identified (270) 
brickworks all 
brickworks location region established 
Seaton Aberdeen Aberdeenshire 1773 
Annachie Peterhead (4 miles 
NW) 
Aberdeenshire  
Westfiled Auchmacoy Aberdeenshire 1871 pre 
Black Dog Aberdeen (5 miles 
North) 
Aberdeenshire  
Torry Aberdeen Aberdeenshire  
Stonehaven Stonehaven Aberdeenshire  
Esslemont Aberdeenshire Aberdeenshire 1870 pre 
Lumbs Peterhead (11 miles) Aberdeenshire  
Nethermuir  Aberdeenshire mid-19th 
Seaton Strabathie Aberdeenshire 1898 
Invernettie Peterhead Aberdeenshire 1797 
Downiehill Peterhead Aberdeenshire 1858 
Tipperty Buchan Aberdeenshire 1860 pre 
Cruden Bay Cruden Aberdeenshire 1882 
Dryley’s Montrose Angus 1793 
Montrose  Montrose Angus 1867 
Anniston Inverkeilor Angus 1863 
Borrowfield Montrose Angus 1793 
Puggieston Montrose Angus 1793 
Limecraigs Campbeltown Argyll and Bute 1775 
Kilchattan Bute Argyll and Bute 1849 
Stockavullin Kilmartin Argyll and Bute 1865 
Foreland Islay Argyll and Bute 1843 
Plann Fireclay Works Kilmarnock Ayrshire 1896 
Sanquhar (later)  Ayrshire 1850 
Hillhead Fireclay Works Kilmarnock Ayrshire 1858 
Gargieston Kilmarnock Ayrshire 1889 
Dalquharran  Ayrshire 1859 
Cronberry  Ayrshire 1856 
Bellstone  Ayrshire 1845 
Perceton Fireclay Works Dreghorn Ayrshire  1855 
Hurlford Fireclay Works  Ayrshire 1858 
Bank New Cumnock Ayrshire 1899 
Bonnyton Fireclay Works Kilmarnock Ayrshire  1876 
Stobbs brickworks Eglinton estate Ayrshire  
Corsehill Kilwinning Ayrshire  
Dean Quarry brickworks Kilmarnock Ayrshire 1847 
Highthorn brickworks West Kilbride Ayrshire 1896 
Coylton  Ayrshire 1845 pre 
Sanquhar (early)  Ayrshire 1688 
Longpark Sanitary Pottery Kilmarnock Ayrshire 1888 
Bourtreehill Fireclay Works Dreghorn Ayrshire  1875 
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brickworks all 
brickworks location region established 
Southhook Dreghorn Ayrshire 1890 
Ochiltree  Ayrshire 1896 
Lugar  Ayrshire 1896 
Galston  Ayrshire  
Springside Dreghorn Ayrshire 1889 
Littlemill Colliery Coylton??Rankiston Ayrshire 1860 
Muirkirk  Ayrshire 1895 
Lanemark New Cumnock Ayrshire 1896 
Carsehead  Dalry Ayrshire 1851 
Kaimes Tile Works Muirkirk Ayrshire 1856 
Dunaskin  Ayrshire 1847 
Dalmellington  Ayrshire 1847 
Blackpots Whitehills Banffshire 1786 
Craigellachie  Banffshire 1850 s 
Tochieneal Near Cullen Banffshire 1868 
Kinnoir  Huntly Banffshire 1878 
Plaidy Turriff Banffshire  
Craigellachie Aberlour NE Bannffshire  
Burnside of Cullen  Bannffshire 1801 
Whitrigbog Mertoun Berwickshire 1859 
Fallsidehill  Berwickshire 1859 
Broomdykes Hutton Berwickshire 1856 
Paxton  Berwickshire 1830 pre 
Coalsnaughton  Clackmannanshire 1861 
Blackgrange  Clackmannanshire 1862 
Dollar  Clackmannanshire 1861 
Alloa  Clackmannanshire 1815 pre 
Monreith  Dumfries and 
Galloway 
late 19th 
Terally  Dumfries and 
Galloway 
1840 
Annan  Dumfries and 
Galloway 
1782 
Canonbie  Dumfries and 
Galloway 
1779 pre 
Tarrasfoot Langholm Dumfries and 
Galloway 
1790's 
Carty Penninghame Dumfries and 
Galloway 
1846 pre 
Buccleuch Sanqhuar Dumfries and 
Galloway 
1889 
Kirkconnell  Dumfries and 
Galloway 
early 19th 
Balnancucknow Buccleuch Estate Dumfries and 
Galloway 
1774 
Greenrigg Buccleuch Estate Dumfries and 
Galloway 
1774 
Broadmeddow Buccleuch Estate Dumfries and 1774 
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brickworks all 
brickworks location region established 
Galloway 
Clashmahew brick and tile 
works 
Stranraer Dumfries and 
Galloway 
1868 pre 
hoddam Ecclefechan Dumfries and 
Galloway 
1890's 
Bonshaw tile works  Dumfries and 
Galloway 
1857 
Cardross  Dunbartonshire 1862 
Abercorn  Portobello East Lothian 1852 
Prestongrange  East Lothian 1742 
Bankpark Fireclay Works Tranent East Lothian 1860 
Seafield Dunbar East Lothian 1800 
Westbank brick and tile works Portobello East Lothian 1873 
Saltoun  East Lothian 1841 
Belfield Prestonpans East Lothian 1832 
Portobello  East Lothian 1764 
Prestonpans  East Lothian 1723 
R Bruce brickworks Spittal Street 
Edinburgh 
Edinburgh Midlothian 1863 pre 
Hailes Estate & Quarry Co Slateford Edinburgh Midlothian 1898 
upper Cranston Edinburgh Edinburgh Midlothian 1799 
Leith  Edinburgh Midlothian 1709 
James Waldie & Sons Edinburgh Edinburgh Midlothian 1873 
Arniston, Gorebridge Edinburgh Edinburgh Midlothian pre 1875 
Cousland Edinburgh Edinburgh Midlothian 1772 
Fergulsie Works Edinburgh bread street Edinburgh Edinburgh Midlothian 1863 pre 
Edinburgh brick and tile works hope crescent 
Edinburgh 
Edinburgh Midlothian 1863 pre 
Kelty  Fife 1896 
Townhill Dunfermline Fife 1844 pre 
Lilliehill Fireclay Works Townhill Fife 1873 
Blairadam Kelty Fife 1898 
Broomless  Fife 1850 
Inverkeithing  Fife 1831 
Hill of Beith  Fife 1862 
Eden Guard Bridge Fife 1894 
Seafield St Andrews Fife 1850 s 
Dunshelt Falkland Fife 1854 
Cupar  Fife 1764 
Charlestown  Fife 1844 pre 
Seggie Guard Bridge Fife 1853 
Linktown Kirkcaldy Fife 1714 
Lochhead Fireclay Works Dunfermline Fife 1862 
Lochgelly  Fife 1867 
Den Kirkcaldy Fife 1882 
Lumphinnans  Fife 1854 
Methil Aberhill Fife 1828 
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brickworks all 
brickworks location region established 
Appin Fireclay Works Townhill Fife 1862 
Clyde Iron Works Glasgow Glasgow Lanarkshire 1889 
Allan and Mann Glasgow Glasgow Lanarkshire 1837 
Bow Brickworks Glasgow Glasgow Lanarkshire 1828 
Bell Hornsby & Co. Glasgow Glasgow Lanarkshire 1866 
Bishopbriggs  Bishopbriggs Glasgow Lanarkshire 1898 
Fountainwell Springburn Glasgow Lanarkshire  
Strathbungo / Coplawhill Glasgow Glasgow Lanarkshire 1858 
Eagle Pottery Dalmarnock Glasgow Lanarkshire 1869 
Frankfield Shettleston Glasgow Lanarkshire 1899 
Westhorn Glasgow Glasgow Lanarkshire 1895 
Coats Estate Brickworks 1785  Glasgow Lanarkshire 1785 
Barlinie Brickworks  Glasgow Lanarkshire  
Campbellfield brickworks Glasgow Glasgow Lanarkshire 1896 
Hamiltonhill Glasgow Glasgow Lanarkshire 1896 
Petershill Springburn Glasgow Lanarkshire 1896 pre 
Gartcraig  Glasgow Glasgow Lanarkshire 1876 
Garngad Springburn Glasgow Lanarkshire  
Shields brick and tile works Tradeston Glasgow Glasgow Lanarkshire 1860 pre 
Rutherglen pottery Glasgow Glasgow Lanarkshire 1860 pre 
Canal Street / Port Eglinton 
works 
Glasgow Glasgow Lanarkshire 1860 pre 
Gilbertfield Colliery & 
Brickworks 
Cambuslang Glasgow Lanarkshire  
Drumchapel  Drumchapel Glasgow Lanarkshire 1896 
Greenfield  Glasgow Glasgow Lanarkshire 1899 
Shawfield Toll  Glasgow Glasgow Lanarkshire 1883 
Kelvinside Brickworks Maryhill, Glasgow Glasgow Lanarkshire 1873 
Eastpark  Glasgow Glasgow Lanarkshire 1886 
London Road  Glasgow Glasgow Lanarkshire 1870 
Robert McKellar & Co 
Brickworks 
Glasgow Glasgow Lanarkshire 1876 
Brickfield Works Glasgow Glasgow Lanarkshire 1870s 
Nitshill  Glasgow Glasgow Lanarkshire 1893  
Possil  Glasgow Glasgow Lanarkshire 1873 
Wilsons of Glasgow Glasgow Glasgow, 
Lanarkshire 
1878 
Culloden Inverness Highlands and 
Islands 
1847 
Allanfearn Inverness Highlands and 
Islands 
 
Munlochy Dingwall Highlands and 
Islands 
 
Balivanich South Uist Highlands and 
Islands 
1879 
Garrabost Lewis Highlands and 
Islands 
1844 
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brickworks all 
brickworks location region established 
Brora  Highlands and 
Islands 
1870 
Carsethorn  Kirkcudbrightshire 1854 pre 
Ryedale Maxwelltown Kirkcudbrightshire 1854 pre 
Gatehouse of Fleet  Kirkcudbrightshire 1795 pre 
Cragenholm  Kirkcudbrightshire  
Wishaw  Lanarkshire 1864 
Whiteshaw Carluke Lanarkshire 1864 
Rawyards Airdrie Lanarkshire 1893 
Carmyle, Fireclay Works  Lanarkshire 1889 
Nellfield Braidwood Lanarkshire 1893 
Allanton Newmains Lanarkshire 1860 
Cleland Pottery  Lanarkshire 1870 
Cleghorn  Lanarkshire 1895 
Calder, Greenend Airdrie Lanarkshire 1893 
Braidwood  Lanarkshire 1858 
Bellside  Lanarkshire 1886 
Auchenheath New Stevenson Lanarkshire 1852 
Newmains Fireclay Works Wishaw Lanarkshire 1854 
Drumpark Bargeddie Lanarkshire 1899 
Ferguslie Fireclay Works Airdrie Lanarkshire 1893 
Auchinlea Brickworks Auchinlea Lanarkshire 1888 
Darngaber Hamilton Lanarkshire 1858 
Northfield brickworks Shotts Lanarkshire 1896 pre 
Bargedie / Heatheryknowe 
brickworks 
bargedie Lanarkshire  
Flaxmill Firebrick Wishaw Lanarkshire 1864 
Drumbathie Airdrie Lanarkshire 1893 
Souterhouse  Coatbridge Lanarkshire 1899 
Meadow Braidwood Lanarkshire 1889 
shankreymuir brickworks  Lanarkshire  
Lee Terra Cotta Works Braidwood Lanarkshire 1891 
Larkhall  Lanarkshire 1898 
Jenny Lind Carfin Lanarkshire 1893 
Holytown New Stevenston Lanarkshire 1899 
Hallcraig Carluke Lanarkshire 1888 
Greenhill Auchinlea Lanarkshire 1893 
Gateside Cambuslang Lanarkshire 1899 
Garnqueen Fireclay Glenboig Lanarkshire 1896 
Milton Carluke Lanarkshire 1897 
Caledonian  Carluke Lanarkshire 1867 
R & D Adam Rutherglen Lanarkshire 1895 
Symington Coatbridge Lanarkshire 1888 
Cumbernauld  Cumbernauld Lanarkshire 1876 
Castlecary Fireclay & Lime 
Works 
Kilsyth Lanarkshire 1883 
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brickworks all 
brickworks location region established 
Carfin  Carfin Lanarkshire 1839  
Faskine  Coatbridge Lanarkshire 1899 
Garnkirk Firebrick Works Garnkirk Lanarkshire 1837 
Greenhill  Omoa Lanarkshire 1889 
Cardowan  Garnkirk Lanarkshire 1861 
Glenboig  Glenboig Lanarkshire 1836 
Heathfield Fireclay Works Lanarkshire Lanarkshire 1850 
Crown Fireclay Works Camlachie Lanarkshire 1888 
Cambusnethan  Lanarkshire 1845 
Louden Russel Pipe Works Newmains Lanarkshire 1873 
Omoa Fireclay Works Omoa Lanarkshire 1870s 
Rochsolloch  Coatbridge Lanarkshire 1858 
Allanton Brick,  Wishaw Lanarkshire 1873 
Gibbs, Auchinlee Motherwell Lanarkshire 1893 
Thistle Portobello Midlothian 1770 
Whitehill Rosewell Midlothian 1871 
Newbigging Musselburgh Midlothian 1800 
Newbattle Newtongrange Midlothian 1890 
Smeaton Firebrick Works Dalkeith Midlothian 1837 
Duddingstone  Midlothian 1767 
Vogrie Gorebridge Midlothian 1852 
West Pans Musselburgh Midlothian 1754 
Grange brickworks Errol Perthshire 1791 pre 
Millands Aberuthven Perthshire  
Forgandenny Forgandenny Perthshire 1859 Pre 
Redgorton brickworks Stanley Perthshire 1780's 
Waullfard / Strathallan brick and 
tile works 
Aberuthven, 
Auchterarder 
Perthshire 1866 
Auchterarder  Perthshire  
Inchture  Perthshire 1860's 
Pow Water Crief Perthshire 1866 Pre 
Scone brick and tile works Perth Perthshire  
Pitfour Glencarse Perthshire 1867 
Errol / Inchcoonans  Perthshire 1790s 
Moncriefe Perth Perthshire 1899 
Ferguslie Paisley Renfrewshire 1840 
Walkinshaw Renfrew Renfrewshire 1897 
Caledonian fire clay works Paisley Renfrewshire 1876 
Kinneil Fire Brick Bo'ness Stirlingshire 1856 pre 
Callander Falkirk Stirlingshire 1890 
Firs Falkirk Stirlingshire later 19th 
Kerse Falkirk Stirlingshire 1839 
Anchor Denny Stirlingshire 1890 
Blairdrummond  Stirlingshire 1780's 
Boquahan Kippen Stirlingshire 1865 pre 
Bleachfield brick and tile works Falkirk Stirlingshire 1886 
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brickworks all 
brickworks location region established 
Herbertshire  Stirlingshire Stirlingshire 1899 
Grange Firebrick Works Bridgeness (Falkirk) Stirlingshire 1859 
Roughcastle Fireclay Works Bonnybridge Stirlingshire 1892 
Glen  Glen Village Stirlingshire 1890s 
Cornton Stirling Stirlingshire 1889 
Tods Mill Falkirk Stirlingshire 1856 pre 
Bonnymuir Bonnybridge Stirlingshire 1869 
Grahamston Falkirk Stirlingshire 1857 
Throsk  Stirlingshire 1790s 
Gowanbank Falkirk Stirlingshire 1850 
Bonnybridge Silica & Fireclay 
Brickworks 
Bonnybridge Stirlingshire 1874 
Winchburgh  West Lothian West Lothian 1873 
Etna Bathville, Armadale West Lothian 1897 
Blackness  West Lothian 1827 
Beecraigs Linlithgow West Lothian 1850s 
Maddiston  Muiravonside West Lothian 1889 
Bathville  West Lothian 1889 
South Cobbinshaw  West Lothian mid-19th 
Craigend  Muiravonside West Lothian 1851 
Barbauchlaw Armadale West Lothian 1893 
Atlas Bathville Armadale West Lothian 1882 
Boghead Fireclay Works Bathgate West Lothian 1889 
Hermand  West Calder West Lothian 1890 
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Appendix 5: Full list of brick sizes noted during survey work (70) 
Building Location Date Legnth Breadth Height 
Stratton House, 10 Castle Place, 
Montrose 
Angus 1762 198 115 50 
Dovecote, Stirling Road, Kippen Stirlingshire 1780
s 
201 105 68 
Flatfield Farm House Perthshire 1785 205 110 58 
Dumfries House, Cumnock, 
Garden wall 
Ayrshire 1756 205 95 45 
Megginch Castle, Garden Wall Perthshire 1707 210 116 55 
Dairyman’s House Dunn Angus 1800 215 101 64 
Fort George, Ramparts Highland 1748 215 110 63 
Dalmarnock Ironworks, Dunn 
Street, Glasgow 
Glasgow 1873 220 90 80 
31-33 Admiral Street, Rivet Works Glasgow 1870'
s 
220 95 80 
Kingston Engine Works, 71 
Milnpark Street 
Glasgow 1873 228 112 85 
St Madoes Village Hall Perthshire 1870'
s 
220 118 75 
Fishtown of Usan housing Angus 1824 221 114 70 
Barrowfield Weaving Factory, 103-
111 French Street 
Glasgow 1889 221 102 74 
Murray Street Close, Montrose Angus 1800'
s 
222 107 72 
Buchlyvie tenement Stirlingshire 1890'
s 
222 112 76 
10 Spittal Street, Stirling Stirlingshire 1890’
s 
235 110 80 
Warehouse, 19-37 Otago Street, 
Glasgow 
Glasgow 1887 224 110 75 
House, Salen, Mull (A848) Argyll 1850'
s 
224 105 75 
Railway Terrace, Victoria Road, 
Brora 
Highland 1879 224 118 74 
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Tenement, King Street, Doune Perthshire 1890 
s 
225 105 70 
Woodville, 104 Main Street, 
Lawrencekirk 
Angus 1880'
s 
225 105 74 
Hayford Mill, Kersebonny Road, 
Cambusbarron 
Stirlingshire 1865 225 95 85 
Standard oil Works, 54 Admiral 
Street 
Glasgow 1898 228 110 85 
Victoria Cottages, Luthermuir main 
street 
Angus 1880'
s 
225 105 70 
Alva Ice House, Woodlands Park, 
Alva 
Clackmanna
nshire 
1830 225 112 72 
Cleansing Depot, 142-4 Bell Street, 
Glasgow 
Glasgow 1896 225 105 73 
Jordanhill Co-operative Housing, 1-
23 Munro Place 
Glasgow 1877 227 108 79 
Rumford Works, 233 London Road  Glasgow 1892 228 111 79 
Pineapple Garden Wall Clackmanna
nshire 
1761 228 76 64 
Dalmarnock Gas Works, 122 Old 
Dalmarnock Road 
Glasgow 1871 228 105 72 
Railway Stables, 174 Bell Street, 
Glasgow 
Glasgow 1900 229 114 77 
New Lanark Mill number 3 Lanarkshire 1826 229 112 74 
Lennox Foundry, Wilson Street, 
Alexandria 
Renfrewshir
e 
1870'
s 
229 114 78 
Lower Granton Road, Stone 
Facade 
Edinburgh 1848 230 111 74 
Glebe Sugar Refinery, Kerr Street 
Greenock 
Renfrewshir
e 
1865 230 110 63 
Kinning Park Colour Works, 73 
Milnpark Street 
Glasgow 1892 230 110 85 
Mission Hall, 29 East Campbell 
Street, Glasgow 
Glasgow 1875 230 118 90 
Rosemount Building, Gardeners 
Crescent, Edinburgh 
Edinburgh 1857 230 114 77 
Estate Housing, 624-644 Crow Glasgow 1885 230 116 84 
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Road, Glasgow 
East Cottages, Lower Granton 
Road 
Edinburgh 1848 230 110 60 
Minard Hall Argyll 1899 230 108 79 
Colliery, Muredean Road, 
Newtongrange 
Midlothian 1875 230 107 74 
Hamilton Cloth Factory, 32 
Burnbank Road, Hamilton 
Lanarkshire 1855 230 110 95 
St Sophia’s Church, 9 Bentinck 
Street, Galston 
Ayrshire 1885 230 119 72 
Luthermuir main street, over 
cladding 
Angus 1850'
s 
232 110 75 
104-118 Tradeston Street, 
Glasgow 
Glasgow 1896 232 100 80 
Glentana Mill, West Stirling Street, 
Alva 
Clackmanna
nshire 
1887 225 107 79 
Greenhead Works, 45 Greenhead 
Street, Glasgow 
Glasgow 1888 230 110 85 
Errol, Church Lane Perthshire 1890
s 
233 112 80 
Kinning Park Pumping Station, 100 
Seaward Street 
Glasgow 1900 230 110 75 
St Paul’s Church, 53 Galston 
Road, Hurlford 
Ayrshire 1856 235 105 70 
Granton Warehouse, West 
Harbour Road, Granton 
Edinburgh 1845 235 110 75 
Tenement, Sword Street, Glasgow Glasgow 1890
s 
235 116 80 
The Square, Newtongrange Midlothian 1895 235 112 82 
Pipe Factory, 42 Bain Street, 
Glasgow 
Glasgow 1875 235 116 88 
Logie School House Angus 1850
s 
236 112 78 
5th Street, Newtongrange,  Midlothian 1875 236 114 80 
Cottages, 34 / 100 Main Street 
Newtongrange 
Midlothian 1872 236 117 74 
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58-72 Tobago Street, Glasgow Glasgow 1883 237 115 83 
Gourock Rope Works, Bay Street, 
Port Glasgow 
Renfrewshir
e 
1866 238 114 80 
5-7 Clarence Street / Hood Street, 
Greenock 
Renfrewshir
e 
1880
s 
238 118 74 
Clyde Place, glazed brick arches Glasgow 1890'
s 
238 113 80 
119-123 James Street Glasgow Glasgow 1890'
s 
239 112 73 
Victorian Toilets, Rothesay Pier, 
Bute 
Argyll 1899 239 116 81 
Bonnington Sugar Refinery, 
Bonnington Road, Leith 
Edinburgh 1865 240 109 80 
Inchbrayock Viaduct, Montrose Angus 1878 241 115 82 
Larbert Viaduct Stirlingshire 1848 241 114 76 
Fort George, Points Battery Highland 1748 241 114 60 
58 Upper Craigs Street Stirlingshire 1891 235 110 75 
2 Ratcliffe Terrace Edinburgh 1890'
s 
225 105 85 
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Appendix 6: Full list of brick types recorded (178) 
buildings included 
Building Location Date brick type 
Reliefland, Main Street South, Inveraray Argyll 1775 Handmade 
Skipness Barn, Argyll Argyll 1860's Handmade 
Murray Street Close, Montrose Angus 1800's Handmade 
East Cottages, Lower Granton Road Edinburgh 1848 Handmade 
Blackburn House West Lothian 1772 Handmade 
Logie School House Angus 1850s Handmade 
Granton Warehouse, West Harbour 
Road, Granton 
Edinburgh 1845 Handmade 
Blackhall Factory, Blackhall Lane, Paisley Renfrewshire 1848 Handmade 
Megginch Castle, Garden Wall Perthshire 1707 Handmade 
Dumfries House, Cumnock, Garden wall Ayrshire 1756 Handmade 
Stanley Mill, Stanley, Perthshire Perthshire 1785 Handmade 
Dalquharran Castle, Dailly, South 
Ayrshire 
Ayrshire 1782 Handmade 
Pineapple Garden Wall Clackmannanshire 1761 Handmade 
Flatfield Farm House Perthshire 1785 Handmade 
Stratton House, 10 Castle Place, 
Montrose 
Angus 1762 Handmade 
Glass Cone, Glasshouse Loan, Alloa Clackmannanshire 1820 Handmade 
New Lanark Mill number 3 Lanarkshire 1826 Handmade 
Dovecote, Stirling Road, Kippen Stirlingshire 1780s Handmade 
Triple Kirks Church, Schoolhill Road Aberdeen 1844 Handmade 
Alva Ice House, Woodlands Park, Alva Clackmannanshire 1830 Handmade 
Dairyman’s House Dunn Angus 1800 Handmade 
Molloyhill Farmhouse, Canonbie Dumfriesshire 1774 Handmade 
Beltonford Housing, 27 Edinburgh Road, 
Dunbar 
East Lothian 1863 Handmade 
Main Street, Evertown Dumfriesshire 1870's Handmade 
House, Salen, Mull (A848) Argyll 1850's Handmade 
Luthermuir main street, over cladding Angus 1850's Handmade 
Merchant’s House, Brechin Angus 1780's Handmade 
John Mackalls House, Canonbie Dumfriesshire 1774 Handmade 
Lower Granton Road, Stone Facade Edinburgh 1848 Handmade 
Fort George, Ramparts Highland 1748 Handmade 
Rutherglen Road Mill, 187-189 Old 
Rutherglen Road 
Glasgow 1816 Handmade 
Larbert Viaduct Stirlingshire 1848 Handmade  
Gatehouse, Keir Estate, Dunblane Stirlingshire 1820s Handmade 
Fort George, Points Battery Highland 1748 Handmade 
Leetown internal and external (shuttering) Perthshire 1860's Handmade 
Greenrigg Farmhouse, Canonbie (B6357) Dumfriesshire 1774 Handmade 
Fishtown of Usan housing Angus 1824 Handmade 
Rear of 3 John Finnie Street, Kilmarnock Ayrshire 1880's Glazed 
Victorian Toilets, Rothesay Pier, Bute Argyll 1899 Glazed 
Rear of Dunlop Street, Kilmarnock Ayrshire 1880's Glazed 
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buildings included 
Building Location Date brick type 
Pend, Olympia Street, Govan Glasgow 1880's Glazed 
Clyde Place, glazed brick arches Glasgow 1890's Glazed 
Nenthorn House, Kelso, Roxburghshire Dumfriesshire 1893 Glazed 
Albion Street, Glasgow Glasgow 1890's Glazed 
58 Upper Craigs Street Stirlingshire 1891 Glazed 
Kingston Street Under Bridge (Glazed) Glasgow 1890's Glazed 
Templeton’s Carpet Factory, 62 
Templeton Street 
Glasgow 1888 Facing Pressed / 
Glazed 
2 Ratcliffe Terrace Edinburgh 1890's Facing Pressed / 
Glazed 
Glasgow City Chambers, George Square, 
Glasgow 
Glasgow 1885 Facing Pressed / 
Glazed 
11-13 Crichton Street Dundee Dundee 1893 Facing Pressed / 
Glazed 
Barrowfield Weaving Factory, 103-111 
French Street 
Glasgow 1889 Facing Pressed / 
Glazed 
Standard oil Works, 54 Admiral Street Glasgow 1898 Facing Pressed / 
Common 
Greenhead Works, 45 Greenhead Street, 
Glasgow 
Glasgow 1888 Facing Pressed 
104-118 Tradeston Street, Glasgow Glasgow 1896 Facing Pressed 
East Princes Street Bakery, Rothesay Argyll 1900 Facing Pressed 
5th Street, Newtongrange,  Midlothian 1875 Facing Pressed 
31-33 Admiral Street, Rivet Works Glasgow 1870's Facing Pressed 
119-123 James Street Glasgow Glasgow 1890's Facing Pressed 
Dalmarnock Gas Works, 122 Old 
Dalmarnock Road 
Glasgow 1871 Facing Pressed 
Railway Stables, 174 Bell Street, 
Glasgow 
Glasgow 1900 Facing Pressed 
Lighthouse Depot, West Harbour Road, 
Granton 
Edinburgh 1880 Facing Pressed 
Warehouse, 19-37 Otago Street, Glasgow Glasgow 1887 Facing Pressed 
Estate Housing, 624-644 Crow Road, 
Glasgow 
Glasgow 1885 Facing Pressed 
Bridge, East Hamilton Street, Greenock Renfrewshire 1885 Facing Pressed 
38 Eliot Street, Glasgow, Anderston 
Brass foundry 
Glasgow 1870 Facing Pressed 
Errol Station, level crossing building Perthshire 1870's Facing pressed 
St Madoes Village Hall Perthshire 1870's Facing Pressed 
Railway Terrace, Victoria Road, Brora Highland 1879 Facing Pressed 
Lennox Foundry, Wilson Street, 
Alexandria 
Renfrewshire 1870's Facing Pressed 
Errol High Street (Picture House) Perthshire 1890's Facing Pressed 
Kinning Park Colour Works, 73 Milnpark 
Street 
Glasgow 1892 Facing Pressed 
58-72 Tobago Street, Glasgow Glasgow 1883 Facing Pressed 
Mid Mainstreet, brick arches to rear, 
Whithorn 
Dumfriesshire 1870's Facing Pressed 
Loch Ranza, adjacent to Hotel, Arran Argyll 1890's Facing pressed 
563 
 
 
 
buildings included 
Building Location Date brick type 
Errol South Bank Road Perthshire 1890's Facing pressed 
5-7 Clarence Street / Hood Street, 
Greenock 
Renfrewshire 1880s Facing Pressed 
Tay Rail Bridge Approach Dundee 1887 Facing Pressed 
Kinning Park Pumping Station, 100 
Seaward Street 
Glasgow 1900 Facing Pressed 
Wolfcraig Building, Dumbarton Road, 
Stirling 
Stirlingshire 1897 Facing Pressed 
Kinfauns Farm Chimney Perthshire 1870's Facing Pressed 
Inchbrayock Viaduct, Montrose Angus 1878 Facing Pressed 
Royal Bank Buildings, High Street, 
Laurencekirk 
Angus 1890 
s 
Facing Pressed 
Auld Panmure House, Newton Stewart, Dumfriesshire 1860's Facing Pressed 
Hydraulic Pumping Station, Princes Dock, 
Glasgow 
Glasgow 1894 Facing Pressed 
Portobello Pottery Kiln Mid Lothian 1909 Facing Pressed 
Atlantic and Pacific Mills Paisley 1883 Facing Pressed 
28 Annfield Street, Baltic Works, Chimney Dundee 1864 Facing Pressed 
52 Murray Street, Montrose (stone 
mullions) 
Angus 1890s Facing Pressed 
Gourock Rope Works, Bay Street, Port 
Glasgow 
Renfrewshire 1866 Facing Pressed 
Bonded Warehouse, Strand Street, 
Kilmarnock 
Ayrshire 1879 Facing Pressed 
47 Upper Gray Street Edinburgh 1870's Facing Pressed 
Woodville, 104 Main Street, Lawrencekirk Angus 1880's Facing Pressed 
Loch Indaal Lighthouse Islay Argyll 1869 Facing Pressed 
Cox’s Stack, Lochee Dundee 1865 Facing Pressed 
Contractors Depot, 94 Milnpark Street Glasgow 1895 Facing Pressed 
Loch Indaal Lighthouse Housing Islay Argyll 1869 Facing Pressed 
Rosebank Distillery, Camelon Road Falkirk 1890's Facing Pressed 
St Sophia’s Church, 9 Bentinck Street, 
Galston 
Ayrshire 1885 Facing Pressed 
Tenement, Strand Street Kilmarnock  Ayrshire 1870s Facing Pressed 
Camperdown Works, Methven Street, 
Dundee 
Dundee 1868 Facing Pressed 
Biggar, North Back Road Lanarkshire 1890's Facing extruded 
Hayford Mill, Kersebonny Road, 
Cambusbarron 
Stirlingshire 1865 Facing Extruded 
Errol, Church Lane Perthshire 1890s Facing extruded 
Kingston Engine Works, 71 Milnpark 
Street 
Glasgow 1873 Facing Extruded 
Glebe Sugar Refinery, Kerr Street 
Greenock 
Renfrewshire 1865 Facing Extruded 
Hamilton Cloth Factory, 32 Burnbank 
Road, Hamilton 
Lanarkshire 1855 Facing Extruded 
Pipe Factory, 42 Bain Street, Glasgow Glasgow 1875 Facing Extruded 
Rosemount Building, Gardeners 
Crescent, Edinburgh 
Edinburgh 1857 Facing Extruded 
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buildings included 
Building Location Date brick type 
Cullen viaduct Banffshire 1886 Facing Extruded 
St Paul’s Church, 53 Galston Road, 
Hurlford 
Ayrshire 1856 Facing Extruded 
James Watt Docks, Greenock, Sugar 
Warehouse 
Renfrewshire 1885 Facing Extruded 
Tenement, Broom Road, Dumfries Dumfriesshire 1900 Facing Extruded 
Old Tay Works, 25 Brown Street Dundee 1851 Facing Extruded 
Kinclaven bridge Perthshire 1870's Facing Extruded 
Glentana Mill, West Stirling Street, Alva Clackmannanshire 1887 Facing Extruded 
Dyce railway bridge Aberdeenshire 1854 Facing Extruded 
Molendinar Street Bridge Glasgow 1870 Facing Extruded 
Bell Street Bridge Glasgow 1870 Facing Extruded 
Dunblane Viaduct Stirlingshire 1848 Facing Extruded 
Waverly Station Arches Edinburgh 1870's Facing Extruded 
Kilmarnock Viaduct Ayrshire 1850 Facing Extruded 
Stanley Railway Bridge Perthshire 1856 Facing Extruded 
22 Bridge Street Glasgow 1884 Facing Extruded 
Dens Works Chimney Dundee 1860's Facing Extruded 
Newbattle Viaduct Midlothian 1849 Facing Extruded 
Furnace Workers Row Argyll 1880's Facing Extruded 
Church, main Street, Gaurdbridge, Fife Fife 1882 Facing Extruded 
Aberdeen Town House, Broad Street, 
Aberdeen 
Aberdeen 1867 Facing Extruded 
Auskerry Lighthouse Orkney 1866 Facing Extruded 
Fidra Lighthouse Firth of Forth 1885 Facing Extruded 
7 Bruce Street, Dumbarton Dunbartonshire 1870's Facing extruded 
Rosefield Mill, Troqueer Road, Dumfries Dumfriesshire 1886 Facing Extruded 
Napierston terrace, Alexandria Renfrewshire 1860s Facing Extruded 
Bonnington Sugar Refinery, Bonnington 
Road, Leith 
Edinburgh 1865 Facing Extruded 
Caledonian Distillery, Dalry Road Edinburgh 1870's Facing Extruded 
Minard Hall Argyll 1899 Facing Extruded 
Jordanhill Co-operative Housing, 1-23 
Munro Place 
Glasgow 1877 Facing Extruded 
Mission Hall, 29 East Campbell Street, 
Glasgow 
Glasgow 1875 Facing Extruded 
Croftingea Printworks, Alexandria Dunbartonshire 1860s Facing Extruded 
Isolated building near Usan, 
polychromatic 
Angus 1860's Facing Extruded 
Osborne Street Bridge Glasgow 1864 Facing Extruded 
Cleansing Depot, 142-4 Bell Street, 
Glasgow 
Glasgow 1896 Facing Extruded 
Loreburn Terrace, Dumfries Dumfriesshire 1880's Facing Extruded 
Moy Cottage, Luthermuir Angus 1890's Facing Extruded 
23 Newhouse Road, Stirling Stirlingshire 1890's Facing Extruded 
Tenement, King Street, Doune Perthshire 1890 
s 
Common / Facing 
Pressed 
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buildings included 
Building Location Date brick type 
215 Causewayside Street Edinburgh 1880's Common / Facing 
Extruded 
New Lanark Mill (Brick facade) Lanarkshire 1884 Common 
Housing, Hawkhill Road, Kincardine Fife 1890s Common 
Tenement, Troqueer Road, Dumfries Dumfriesshire 1880s Common 
Kerse Mill, Kerse Road, Stirling  Stirlingshire 1898 Common 
Tenement, 37 Bridge Street Glasgow Glasgow 1870's Common 
Victoria Cottages, Luthermuir main street Angus 1880's Common  
Glenmavis Main Street Lanarkshire 1890's Common 
Rumford Works, 233 London Road  Glasgow 1892 Common 
66 Orchard Street, Glaston Ayrshire 1890's Common 
62 Tryst Road, Stenhousemuir Stirlingshire 1890s Common 
Gable, 74 Orchard Street, Glaston, 
Ayrshire (red) 
Ayrshire 1870's Common 
The Square, Newtongrange Midlothian 1895 Common 
Tenement, Mill Brae Street, Dumfries Dumfriesshire 1880's Common 
5-8 Main Street, St Ninians, Stirling Stirlingshire 1880's Common 
Tenement, Sword Street, Glasgow Glasgow 1890s Common 
Colliery, Muredean Road, Newtongrange Midlothian 1875 Common 
Commercial Hotel, Stromness, Orkney Orkney 1860s Common 
76 Murray Place Stirling Stirlingshire 1886 Common 
Cauldcotes Bridge Angus 1870's Common 
Luggerwood Street, Newtongrange Midlothian 1875 Common 
Dalmarnock Ironworks, Dunn Street, 
Glasgow 
Glasgow 1873 Common 
Holy Trinity Church, Dumbarton Road, 
Stirling 
Stirlingshire 1875 Common 
10 Spittal Street, Stirling Stirlingshire 1890’s Common 
Church Street (1) Coatbridge DPC 
(asphalt) 
Lanarkshire 1890's Common 
Buchlyvie tenement Stirlingshire 1890's Common 
Cottages, 34 / 100 Main Street 
Newtongrange 
Midlothian 1872 Common 
141 Bridgegate Glasgow 1880's Common 
61 Bridge Street Glasgow 1870's Common 
Church Street (2) Coatbridge DPC (slate) Lanarkshire 1890's Common 
Rear of 10 Colquhoun Street, Stirling Stirlingshire 1890's Common 
78 High Street, Dunblane (side elevation) Stirlingshire 1890’s Common 
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Appendix 7: Full list of Special bricks recorded with details of examples and 
uses (55) 
buildings included 
Building Location Date Specials 
Railway Stables, 174 Bell Street, Glasgow Glasgow 1900 Arch 
East Princes Street Bakery, Rothesay Argyll 1900 Arch 
Tenement, King Street, Doune Perthshire 1890 
s 
Arch 
Clyde Place, glazed brick arches Glasgow 1890's Arch 
11-13 Crichton Street Dundee Dundee 1893 Arch Bricks / Special 
Moulding 
58-72 Tobago Street, Glasgow Glasgow 1883 Bottle Nose / Small 
Beaded 
5th Street, Newtongrange,  Midlothian 1875 Bullnose 
Kerse Mill, Kerse Road, Stirling  Stirlingshire 1898 Bullnose 
215 Causewayside Street Edinburgh 1880's Bullnose 
2 Ratcliffe Terrace Edinburgh 1890's Bullnose 
Dalmarnock Ironworks, Dunn Street, Glasgow Glasgow 1873 Bullnose 
7 Bruce Street, Dumbarton Dunbartonshire 1870's Curved 
Rosebank Distillery, Camelon Road Falkirk 1890's Curved 
28 Annfield Street, Baltic Works, Chimney Dundee 1864 Dogleg 
Argyll Brewery, St Andrews Fife 1865 Dogleg 
Warehouse, 19-37 Otago Street, Glasgow Glasgow 1887 Dogleg 
Rear of 3 John Finnie Street, Kilmarnock Ayrshire 1880's Dogleg 
Errol Station, level crossing building Perthshire 1870's Dogleg 
Hydraulic Pumping Station, Princes Dock, Glasgow Glasgow 1894 Dogleg 
The Square, Newtongrange Midlothian 1895 Dogleg 
Hayford Mill, Kersebonny Road, Cambusbarron Stirlingshire 1865 Dogleg / Arch / Single 
Splayed / Moulded 
Convex / corner moulded 
convex / bullnose 
Templeton’s Carpet Factory, 62 Templeton Street Glasgow 1888 Dogleg / Bottle Nose / 
Special Moulding / Arch / 
St Sophia’s Church, 9 Bentinck Street, Galston Ayrshire 1885 Dogleg / Bottle Nose / 
Special Moulding / 
Birdsmouth 
Kinfauns Farm Chimney Perthshire 1870's Dogleg / Plinth Stretcher 
Glebe Sugar Refinery, Kerr Street Greenock Renfrewshire 1865 Dogleg/ Single Splayed / 
Quoin / Arch 
Standard oil Works, 54 Admiral Street Glasgow 1898 Double Splayed 
104-118 Tradeston Street, Glasgow Glasgow 1896 Double Splayed / 
Moulded Concave / 
Bullnose / Arch 
Greenhead Works, 45 Greenhead Street, Glasgow Glasgow 1888 Moulded Convex 
Bower Mill, (Blinshall) 31 Douglas Street, Dundee Dundee 1866 Moulded Convex 
31-33 Admiral Street, Rivet Works Glasgow 1870's Moulded Convex 
Rumford Works, 233 London Road  Glasgow 1892 Moulded Convex 
Glentana Mill, West Stirling Street, Alva Clackmannanshire 1887 Moulded Convex / Arch 
Dalmarnock Gas Works, 122 Old Dalmarnock Road Glasgow 1871 Moulded Convex / 
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buildings included 
Building Location Date Specials 
Bullnose / Bottlenose 
Pipe Factory, 42 Bain Street, Glasgow Glasgow 1875 moulded convex / corner 
moulded concave / 
bullnose / bottlenose / 
moulded concave 
Cox’s Stack, Lochee Dundee 1865 Moulded Convex / 
Moulded Concave / 
Dogleg 
Mission Hall, 29 East Campbell Street, Glasgow Glasgow 1875 Moulded Jamb / 
Moulded Jamb Stop / 
Cottages, 34 / 100 Main Street Newtongrange Midlothian 1872 Offset / Double Splayed 
Victorian Toilets, Rothesay Pier, Bute Argyll 1899 Plinth / Dogleg / Arch / 
Special Moulding 
38 Eliot Street, Glasgow, Anderston Brass foundry Glasgow 1870 Single Splay 
Glasgow City Chambers, George Square, Glasgow Glasgow 1885 Single Splay 
47 Upper Gray Street Edinburgh 1870's Single Splayed 
James Watt Docks, Greenock, Sugar Warehouse Renfrewshire 1885 Single Splayed 
Caldercruix paper mill, Shotts Lanarkshire 1870s Single Splayed 
Croftingea Printworks, Alexandria Dunbartonshire 1860s Single Splayed 
Gourock Rope Works, Bay Street, Port Glasgow Renfrewshire 1866 Single Splayed 
62 Tryst Road, Stenhousemuir Stirlingshire 1890s Single Splayed 
Jordanhill Co-operative Housing, 1-23 Munro Place Glasgow 1877 Single Splayed 
5-7 Clarence Street / Hood Street, Greenock Renfrewshire 1880s Single Splayed / 
moulded Concave 
119-123 James Street Glasgow Glasgow 1890's Single Splayed / 
Moulded Convex 
St Madoes Village Hall Perthshire 1870's Single Splayed / Stop 
Splayed 
Barrowfield Weaving Factory, 103-111 French Street Glasgow 1889 Small Beaded / Bottle 
Nose 
Kinning Park Colour Works, 73 Milnpark Street Glasgow 1892 Small Beaded / Moulded 
Convex / Single Splayed 
/ Double Splayed 
Estate Housing, 624-644 Crow Road, Glasgow Glasgow 1885 Special Moulding 
Errol High Street (Picture House) Perthshire 1890's Tooth 
Glenmavis Main Street Lanarkshire 1890's Ventilation 
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Name Image Times 
used 
Sites used Situation used 
Dogleg 
 
Allen (1893) 
14 1. 19-37 Otago 
Street, 
Glasgow 
2. The Square, 
Newtongrang
e 
3. St Sophia’s 
Church, 
Galston 
4. Glebe Sugar 
Refinery, 
Kerr Street, 
Greenock 
5. Farm 
Chimney, 
Kinfauns, 
Perth 
6. Errol Station 
Building 
7. Templeton’s 
Carpet 
Factory, 62 
Templeton 
Street 
8. 28 Annfield 
Street, 
Dundee, 
Baltic Works, 
Chimney 
9. Hayford Mill, 
Kersebonny 
Road, 
Cambusbarr
on 
1. Obtuse Quoin 
2. Bay Window 
3. Obtuse chimney 
quoin 
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10. Rear of 3 
John Finnie 
Street, 
Kilmarnock 
11. Hydraulic 
Pumping 
Station, 
Princes 
Dock, 
Glasgow 
12. Argyll 
brewery, St 
Andrews 
13. Victorian 
Toilets, 
Rothesay 
14. Cox's Stack, 
Lochee, 
Dundee 
 
Moulded 
Jamb 1 
 
Allen (1893) 
1 1. Mission Hall, 
29 East 
Campbell 
Street, 
Glasgow 
1. Reveal 
2. Arch Voussoir 
Plinth  
 
Allen (1893) 
3 1. Errol Station 
Building 
2. Kinfauns 
Farm 
Chimney 
3. Victorian 
Toilets, 
Rothesay 
1. Top of plinth 
course 
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Circular  
 
Allen (1893) 
2 1. 7 Bruce Street, 
Dumbarton 
2. Rosebank 
Distillery, Falkirk 
 
Camber 
arch bricks 
 
Allen (1893) 
8 1. Hayford Mill, 
Kersebonny 
Road, 
Cambusbarr
on 
2. Railway 
Stables, 174 
Bell Street, 
Glasgow 
3. Tenement, 
King Street, 
Doune 
4. East Princes 
Street 
Bakery 
5. Tenement, 
King Street 
Doune 
6. Clyde Place, 
Glazed Brick 
7. 11-13 
Crichton 
Street, 
Dundee 
8. Victorian 
Toilets 
Rothesay 
1. Arch Voussoirs 
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Elliptical 
arch bricks 
 
Allen (1893) 
1 1. Hayford Mill, 
Kersebonny 
Road, 
Cambusbarr
on 
1. Arch Voussoirs 
Single 
splayed 
 
(Allan and Mann) 
16 1. St Madoes 
Hall 
2. 62 tryst 
Road, 
Stenhousem
uir 
3. Kinning Park 
Colour 
Works, 
Glasgow 
4. Gourock 
Rope Works, 
Bay Street, 
Port Glasgow 
5. James Watt 
Dock, 
Greenock, 
Sugar 
Warehouse 
6. Glebe Sugar 
Refinery, 
Kerr Street, 
Greenock 
7. 5-7 Clarence 
Street / Hood 
Street, 
Greenock 
8. Penicuik 
Miners' Row 
9. Hayford Mill, 
1. Quoins 
2. Reveals 
3. Arch Voussoir 
4. Window Sills 
5. Oculi 
6. Plinth course 
7. Cornice 
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Kersebonny 
Road, 
Cambusbarr
on 
10. Rear of 
tenement, 47 
Upper Gray 
Street 
11. Jordanhill 
Co-operative 
Housing, 1-
23 Munro 
Place and 
Craigend 
Street, 
Glasgow 
12. 119-123 
James Street 
Glasgow 
13. Croftingea 
Printworks, 
Alexandria 
14. Glasgow City 
Chambers 
15. Anderston 
Brass 
Foundry, 
Glasgow 
16. Caldercruix 
Paper Mill, 
Shotts 
 
 
Start or 
stop 
splayed 
 
1 1. St Madoes 
Hall 
1. Quoins 
2. Reveals 
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(Allan and Mann) 
Double 
splayed 
 
(Allan and Mann) 
4 1. 100 Main Street 
Newtongrange 
2. Kinning Park 
Colour Works, 
Glasgow 
3. 104-118 
Tradeston Street, 
Glasgow 
4. Standard Oil 
Works, 54 Admiral 
Street, Glasgow 
 
1. Dogtooth course 
Moulded 
convex 
 
(Allan and Mann) 
11 1. Glentana 
Mill, West 
Stirling 
Street, Alva 
2. Admiral 
Street, Rivet 
Works, 
Glasgow 
3. Kinning Park 
Colour 
Works, 73 
Milnpark 
Street 
4. Pipe Factory, 
42 Bain 
Street, 
Glasgow 
5. Hayford Mill, 
Kersebonny 
Road, 
Cambusbarr
on 
6. Dalmarnock 
1. Cornice 
2. Base of oriel 
window 
3. String course 
4. Arch Voussoirs 
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Gas Works, 
122 Old 
Dalmarnock 
Road 
7. 119-123 
James Street 
Glasgow 
8. Rumford 
Works, 233 
London Road 
9. Bower Mill 
(Blinshall) 31 
Douglas 
Street 
Dundee 
10. Greenhead 
Works, 45 
Greenhead 
Street, 
Glasgow 
11. Cox's Stack, 
Dundee 
 
Corner 
(moulded 
convex) 
 
(Allan and Mann) 
1 1. Hayford Mill, 
Kersebonny 
Road, 
Cambusbarr
on 
1. Pilaster capital 
 
Moulded 
concave 
 
(Allan and Mann) 
4 1. 104-118 
Tradeston 
Street, 
Glasgow 
2. 5-7 Clarence 
Street / Hood 
Street, 
Greenock 
1. Cornice 
2. Capital of 
pilaster 
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3. Cox's Stack 
Dundee 
4. Pipe Factory, 
42 Bain 
Street, 
Glasgow 
Corner 
(moulded 
concave) 
 
(Allan and Mann) 
1 1. Pipe Factory, 
42 Bain 
Street, 
Glasgow 
1. Pilaster capital 
2. Window reveal 
Bullnose 
 
(Allan and Mann) 
10 1. Lennox 
Street, 
Dumbarton 
2. 5th Street, 
Newtongrang
e 
3. 104-118 
Tradeston 
Street, 
Glasgow 
4. Pipe Factory, 
42 Bain 
Street, 
Glasgow 
5. Hayford Mill, 
Kersebonny 
Road, 
Cambusbarr
on 
6. Kerse Mill, 
Kerse Road, 
Stirling 
7. 215 
Causewaysid
e Street, 
Edinburgh 
1. Quoins  
2. Reveals 
3. Arch Voussoir 
4. Base of oriel 
window 
5. Pilaster Quoin 
6. Window sills 
7. Plinth 
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8. Dalmarnock 
Gas Works, 
122 Old 
Dalmarnock 
Road 
9. Dalmarnock 
Ironworks, 
Dunn Street, 
Glasgow 
10. 2 Ratcliffe 
terrace, 
Edinburgh 
 
Tooth 
 
(Allan and Mann) 
1 1. Errol High 
Street, 
Picture 
House 
1. Dog tooth 
course 
Bottle nose 
 
(Allan and Mann) 
6 1. St Sophia’s 
Church, 
Galston  
2. Templeton’s 
Carpet 
Factory, 62 
Templeton 
Street 
3. Pipe Factory, 
42 Bain 
Street, 
Glasgow 
4. Dalmarnock 
Gas Works, 
122 Old 
Dalmarnock 
Road 
5. 58-72 
Tobago 
1. Quoin Entrance 
2. Arch Voussoirs 
3. Base for oriel 
window 
4. String course 
5. Cornice 
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Street, 
Glasgow 
6. Barrowfield 
Factory, 103-
111 French 
Street, 
Glasgow 
Small 
beaded 
 
(Allan and Mann) 
3 1. Kinning Park 
Colour 
Works, 
Glasgow 
2. 58-72 
Tobago 
Street, 
Glasgow 
3. Barrowfield 
Weaving 
Factory, 103-
111 French 
Street, 
1. Oculi 
2. Arch Voussoir 
Moulded 
brick 
 
(Adams 1908 100) 
1 1. Templeton’s 
Carpet 
Factory, 62 
Templeton 
Street 
 
1. String course 
Moulded 
brick 
 
(Adams 1908 100) 
1 1. Templeton’s 
Carpet 
Factory, 62 
Templeton 
Street 
 
1. String course 
Quoin  1 1. Glebe Sugar 
Refinery, 
Kerr Street, 
Greenock 
1. Obtuse quoin 
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Gothic Arch  2 1. Templeton’s 
Carpet Factory, 
62 Templeton 
Street 
2. Tradeston 
Street Paint 
Works 
1. Arch voussoirs 
Semi 
circular 
arch 
 3 1. 11-13 
Crichton 
Street 
Dundee 
2. Glebe Sugar 
Refinery, 
Kerr Street, 
Greenock 
3. Glentana 
Mill, West 
Stirling 
Street, Alva 
1. Arch voussoirs 
Special 
Moulding 
(not 
contained 
in Adams 
1908) 
 5 1. 11-13 
Crichton 
Street 
Dundee 
2. St Sophia’s 
Church, 
Galston (4) 
3. Templeton’s 
Carpet 
Factory, 62 
Templeton 
Street 
4. Estate 
Housing, 
624-644 
Crow Road, 
Glasgow 
1. Base of arches 
2. String course 
3. Pilaster String 
course 
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5. Victorian 
Toilets, 
Rothesay 
Moulded 
String 
 1 1. Pipe Factory, 
42 Bain 
Street, 
Glasgow 
1. String course 
Ventilation 
bricks 
 1 1. Glenmavis 
High Street 
1. Ground level 
ventilation 
Offset brick  1 1. 100 Main 
Street 
Newtongrang
e 
1. Chimney Offset 
Moulded 
jamb stop 
 1 1. Mission Hall, 
29 East 
Campbell 
Street, 
Glasgow 
1. Reveal 
Moulded 
External 
angle 
 1 1. Pipe Factory, 
42 Bain 
Street, 
Glasgow 
1. Pilaster Capital 
2. Window reveal 
Birdsmouth  1 1. St 
Sophia's 
Church, 
Galston 
3.  
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Appendix 8 Full list of bonds recorded (156) 
buildings included 
Building Location Date Bond 
Lower Granton Road, Stone Facade Edinburgh 1848 English 
47 Upper Gray Street Edinburgh 1870's English 
Ruvaal Islay Lighthouse Islay Argyll 1857-9 English 
Lighthouse Depot, West Harbour Road, 
Granton 
Edinburgh 1880 English 
Glasgow City Chambers, George Square, 
Glasgow 
Glasgow 1885 English 
Inchbrayock Viaduct, Montrose Angus 1878 English 
Granton Warehouse, West Harbour Road, 
Granton 
Edinburgh 1845 English 
Fort George, Ramparts Highland 1748 English 
Minard Hall Argyll 1899 Flemish 
Fort George, Points Battery Highland 1748 Flemish 
Stanley Mill, Stanley, Perthshire Perthshire 1785 Flemish 
Railway Terrace, Victoria Road, Brora Highland 1879 Flemish 
Templeton’s Carpet Factory, 62 
Templeton Street 
Glasgow 1888 Flemish 
11-13 Crichton Street Dundee Dundee 1893 Flemish 
East Cottages, Lower Granton Road Edinburgh 1848 Flemish 
St Madoes Village Hall Perthshire 1870's Flemish 
Victorian Toilets, Rothesay Pier, Bute Argyll 1899 Flemish / Stretcher 
Tenement, Troqueer Road, Dumfries Dumfriesshire 1880s Flemish 
Wolfcraig Building, Dumbarton Road, 
Stirling 
Stirlingshire 1897 Header 
Bridge, East Hamilton Street, Greenock Renfrewshire 1885 Header 
Dovecote, Stirling Road, Kippen Stirlingshire 1780s Irregular (Scottish 4/1 in 
places) 
Stratton House, 10 Castle Place, 
Montrose 
Angus 1762 Irregular 
Alva Ice House, Woodlands Park, Alva Clackmannanshire 1830 Irregular 
Dumfries House, Cumnock, Garden wall Ayrshire 1756 Irregular 
Pineapple Garden Wall Clackmannanshire 1761 Irregular 
Dairyman’s House Dunn Angus 1800 Irregular 
John Mackalls House, Canonbie Dumfriesshire 1774 Irregular 
Megginch Castle, Garden Wall Perthshire 1707 Irregular 
Molloyhill Farmhouse, Canonbie Dumfriesshire 1774 Irregular 
Greenrigg Farmhouse, Canonbie (B6357) Dumfriesshire 1774 Irregular 
Rosemount Building, Gardeners 
Crescent, Edinburgh 
Edinburgh 1857 irregular 
Flatfield Farm House Perthshire 1785 Irregular 
St Paul’s Church, 53 Galston Road, 
Hurlford 
Ayrshire 1856 Monk 
Cottages, 34 / 100 Main Street 
Newtongrange 
Midlothian 1872 Rat trap 
East Princes Street Bakery, Rothesay Argyll 1900 Scottish 3/1 
Lennox Foundry, Wilson Street, Renfrewshire 1870's Scottish 3/1 
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buildings included 
Building Location Date Bond 
Alexandria 
Beltonford Housing, 27 Edinburgh Road, 
Dunbar 
East Lothian 1863 Scottish 3/1 
Houldsworth’s mill, 87 - 105 Cheapside 
Street 
Glasgow 1804 Scottish 3/1 
Warehouse, 19-37 Otago Street, Glasgow Glasgow 1887 Scottish 3/1 
Mission Hall, 29 East Campbell Street, 
Glasgow 
Glasgow 1875 Scottish 3/1 
Kerse Mill, Kerse Road, Stirling  Stirlingshire 1898 Scottish 3/1 
Dalmarnock Gas Works, 122 Old 
Dalmarnock Road 
Glasgow 1871 Scottish 3/1 
Loch Indaal Lighthouse Islay Argyll 1869 Scottish 3/1 
St Sophia’s Church, 9 Bentinck Street, 
Galston 
Ayrshire 1885 Scottish 3/1 
Bonnington Sugar Refinery, Bonnington 
Road, Leith 
Edinburgh 1865 Scottish 3/1 
New Lanark Mill number 3 Lanarkshire 1826 Scottish 3/1 
Hamilton Cloth Factory, 32 Burnbank 
Road, Hamilton 
Lanarkshire 1855 Scottish 3/1 
Kinning Park Pumping Station, 100 
Seaward Street 
Glasgow 1900 Scottish 3/1 
Kingston Engine Works, 71 Milnpark 
Street 
Glasgow 1873 Scottish 3/1 
Standard oil Works, 54 Admiral Street Glasgow 1898 Scottish 3/1 
Hayford Mill, Kersebonny Road, 
Cambusbarron 
Stirlingshire 1865 Scottish 3/1 
Tenement, King Street, Doune Perthshire 1890 s Scottish 3/1 
Kingston Grain Mill, 21-3 West Street, 
Glasgow 
Glasgow 1875 Scottish 3/1 
5-7 Clarence Street / Hood Street, 
Greenock 
Renfrewshire 1880s Scottish 3/1 
Jordanhill Co-operative Housing, 1-23 
Munro Place 
Glasgow 1877 Scottish 3/1 
Albion Street, Glasgow Glasgow 1890's Scottish 3/1 
Clyde Place, glazed brick arches Glasgow 1890's Scottish 3/1 
Tenement, Broom Road, Dumfries Dumfriesshire 1900 Scottish 3/1 
104-118 Tradeston Street, Glasgow Glasgow 1896 Scottish 3/1 
James Watt Docks, Greenock, Sugar 
Warehouse 
Renfrewshire 1885 Scottish 3/1 
Glebe Sugar Refinery, Kerr Street 
Greenock 
Renfrewshire 1865 Scottish 3/1 
Kinning Park Colour Works, 73 Milnpark 
Street 
Glasgow 1892 Scottish 3/1  
Estate Housing, 624-644 Crow Road, 
Glasgow 
Glasgow 1885 Scottish 3/1 
Gourock Rope Works, Bay Street, Port 
Glasgow 
Renfrewshire 1866 Scottish 3/1 
Dalmarnock Ironworks, Dunn Street, 
Glasgow 
Glasgow 1873 Scottish 3/1 
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buildings included 
Building Location Date Bond 
Triple Kirks Church, Schoolhill Road Aberdeen 1844 Scottish 3/1 
New Lanark Mill (Brick facade) Lanarkshire 1884 Scottish 3/1 
Cleansing Depot, 142-4 Bell Street, 
Glasgow 
Glasgow 1896 Scottish 3/1 
Butt of Lewis Lighthouse Lewis Highland 1862 Scottish 3/1 
Rear of 10 Colquhoun Street, Stirling Stirlingshire 1890's Scottish 3/1 
Cox’s Stack, Lochee Dundee 1865 Scottish 3/1 
215 Causewayside Street Edinburgh 1880's Scottish 3/1 
Osborne Street Bridge Glasgow 1864 Scottish 3/1 
Caledonian Distillery, Dalry Road Edinburgh 1870's Scottish 3/1 
Kinclaven bridge Perthshire 1870's Scottish 3/1 
Hydraulic Pumping Station, Princes Dock, 
Glasgow 
Glasgow 1894 Scottish 3/1 
Railway Stables, 174 Bell Street, Glasgow Glasgow 1900 Scottish 3/1 
Tenement, 37 Bridge Street Glasgow Glasgow 1870's Scottish 3/1 
Molendinar Street Bridge Glasgow 1870 Scottish 3/1 
Blackhall Factory, Blackhall Lane, Paisley Renfrewshire 1848 Scottish 3/1 
Contractors Depot, 94 Milnpark Street Glasgow 1895 Scottish 3/1 
Greenhead Works, 45 Greenhead Street, 
Glasgow 
Glasgow 1888 Scottish 3/1 
Glass Cone, Glasshouse Loan, Alloa Clackmannanshire 1820 Scottish 3/1 and English 
58 Upper Craigs Street Stirlingshire 1891 Scottish 4/1 
Furnace Workers Row Argyll 1880's Scottish 4/1 
31-33 Admiral Street, Rivet Works Glasgow 1870's Scottish 4/1 
Victoria Cottages, Luthermuir main street Angus 1880's Scottish 4/1 
Old Tay Works, 25 Brown Street Dundee 1851 Scottish 4/1 
Pipe Factory, 42 Bain Street, Glasgow Glasgow 1875 Scottish 4/1 
52 Murray Street, Montrose (stone 
mullions) 
Angus 1890s Scottish 4/1 
2 Ratcliffe Terrace Edinburgh 1890's Scottish 4/1 
Tay Rail Bridge Approach Dundee 1887 Scottish 4/1 
141 Bridgegate Glasgow 1880's Scottish 4/1 
Kingston Street Under Bridge (Glazed) Glasgow 1890's Scottish 4/1 
22 Bridge Street Glasgow 1884 Scottish 4/1 
Tenement, Mill Brae Street, Dumfries Dumfriesshire 1880's Scottish 4/1 
Church Street (2) Coatbridge DPC (slate) Lanarkshire 1890's Scottish 4/1 
Moy Cottage, Luthermuir Angus 1890's Scottish 4/1 
Barrowfield Weaving Factory, 103-111 
French Street 
Glasgow 1889 Scottish 4/1 
Loch Indaal Lighthouse Housing Islay Argyll 1869 Scottish 4/1 
Rumford Works, 233 London Road  Glasgow 1892 Scottish 4/1 
119-123 James Street Glasgow Glasgow 1890's Scottish 4/1 
Broomward Cotton Mill, 19-21 Kerr Street Glasgow 1815 Scottish 4/1 
58-72 Tobago Street, Glasgow Glasgow 1883 Scottish 4/1 
Rutherglen Road Mill, 187-189 Old 
Rutherglen Road 
Glasgow 1816 Scottish 4/1 
Croftingea Printworks, Alexandria Dunbartonshire 1860s Scottish 4/1 
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buildings included 
Building Location Date Bond 
North Ronaldsay Lighthouse Orkney 1853 Scottish 4/1 
Glentana Mill, West Stirling Street, Alva Clackmannanshire 1887 Scottish 4/1 
Portobello Pottery Kiln Mid Lothian 1909 Scottish 4/1 
Church Street (1) Coatbridge DPC 
(asphalt) 
Lanarkshire 1890's Scottish 4/1 
Luthermuir main street, over cladding Angus 1850's Scottish 5/1 
Errol High Street (Picture House) Perthshire 1890's Scottish 5/1 
66 Orchard Street, Glaston Ayrshire 1890's Scottish 5/1 
Pend, Olympia Street, Govan Glasgow 1880's Scottish 5/1 
Isolated building near Usan, 
polychromatic 
Angus 1860's Scottish 5/1 
61 Bridge Street Glasgow 1870's Scottish 5/1 
Colliery, Muredean Road, Newtongrange Midlothian 1875 Scottish 5/1 
7 Bruce Street, Dumbarton Dunbartonshire 1870's Scottish 5/1 
The Square, Newtongrange Midlothian 1895 Scottish 5/1 
5th Street, Newtongrange,  Midlothian 1875 Scottish 5/1 
76 Murray Place Stirling Stirlingshire 1886 Scottish 5/1 
Loreburn Terrace, Dumfries Dumfriesshire 1880's Scottish 5/1 
Gable, 74 Orchard Street, Glaston, 
Ayrshire (red) 
Ayrshire 1870's Scottish 5/1 
Rosebank Distillery, Camelon Road Falkirk 1890's Scottish 5/1 
Rosefield Mill, Troqueer Road, Dumfries Dumfriesshire 1886 Scottish 5/1 
Errol South Bank Road Perthshire 1890's Scottish 5/1 
Luggerwood Street, Newtongrange Midlothian 1875 Scottish 5/1 
East Weems Cottage Borders 1865 Scottish 5/1 
5-8 Main Street, St Ninians, Stirling Stirlingshire 1880's Scottish 5/1 
62 Tryst Road, Stenhousemuir Stirlingshire 1890s Scottish 5/1 
Kinfauns Farm Chimney Perthshire 1870's stretcher 
Errol, Church Lane Perthshire 1890s Stretcher 
Gatehouse, Keir Estate, Dunblane Stirlingshire 1820s Stretcher 
23 Newhouse Road, Stirling Stirlingshire 1890's stretcher 
Logie School House Angus 1850s Stretcher 
Woodville, 104 Main Street, Lawrencekirk Angus 1880's Stretcher 
Blackburn House West Lothian 1772 Stretcher 
91 High Street, Aberdeen Aberdeen 1780s Stretcher 
Merchant’s House, Brechin Angus 1780's Stretcher 
Murray Street Close, Montrose Angus 1800's Stretcher 
Skipness Barn, Argyll Argyll 1860's Stretcher 
Commercial Hotel, Stromness, Orkney Orkney 1860s Stretcher 
Housing, Hawkhill Road, Kincardine Fife 1890s Stretcher 
Royal Bank Buildings, High Street, 
Laurencekirk 
Angus 1890 s Stretcher 
Tenement, Sword Street, Glasgow Glasgow 1890s Stretcher 
Errol Station, level crossing building Perthshire 1870's Stretcher 
Biggar, North Back Road Lanarkshire 1890's Stretcher 
78 High Street, Dunblane (side elevation) Stirlingshire 1890’s stretcher (5th course 
Flemish) 
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buildings included 
Building Location Date Bond 
Bonded Warehouse, Strand Street, 
Kilmarnock 
Ayrshire 1879 Stretcher, Flemish bond 
every 4th course 
Rear of Dunlop Street, Kilmarnock Ayrshire 1880's Stretcher, Flemish every 3rd 
course 
Rear of 3 John Finnie Street, Kilmarnock Ayrshire 1880's Stretcher, Flemish every 3rd 
course 
Buchlyvie tenement Stirlingshire 1890's Stretcher, Flemish every 5th 
course 
10 Spittal Street, Stirling Stirlingshire 1890’s Stretcher, Flemish every 6th 
course 
Tenement, Strand Street Kilmarnock  Ayrshire 1870s Stretcher, header every 3rd 
brick / 4th course 
28 Annfield Street, Baltic Works, Chimney Dundee 1864 Stretcher, header every 6th 
or 7th course 
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Appendix 9: Full list of the heights of four courses of brickwork recorded (67) 
Building Location Date Height of 
brick 
Height36 of four 
courses of brick  
Stratton House, 10 Castle 
Place, Montrose 
Angus 1762 50 9 ½ (239) 
Dovecote, Stirling Road, 
Kippen 
Stirlingshire 1780s 68 12 ½ (316) 
Flatfield Farm House Perthshire 1785 58 10 ½ (271) 
Dumfries House, Cumnock, 
Garden wall 
Ayrshire 1756 45 9 (225) 
Megginch Castle, Garden Wall Perthshire 1707 55 10 ½ (268) 
Dairyman’s House Dunn Angus 1800 64 11 ½ (292) 
Fort George, Ramparts Highland 1748 63 12 (300) 
Dalmarnock Ironworks, Dunn 
Street, Glasgow 
Glasgow 1873 80 14 ½ (368) 
31-33 Admiral Street, Rivet 
Works 
Glasgow 1870's 80 15 (380) 
Kingston Engine Works, 71 
Milnpark Street 
Glasgow 1873 85 15 ½ (396) 
St Madoes Village Hall Perthshire 1870's 75 14 (354) 
Fishtown of Usan housing Angus 1824 70 13 (331) 
Barrowfield Weaving Factory, 
103-111 French Street 
Glasgow 1889 74 13 ½ (344) 
Buchlyvie tenement Stirlingshire 1890's 76 14 (358) 
10 Spittal Street, Stirling Stirlingshire 1890’s 80 15 (380) 
Warehouse, 19-37 Otago 
Street, Glasgow 
Glasgow 1887 75 14 (355) 
Railway Terrace, Victoria 
Road, Brora 
Highland 1879 74 13 (332) 
Tenement, King Street, Doune Perthshire 1890 s 70 12 ½ (315) 
Woodville, 104 Main Street, 
Lawrencekirk 
Angus 1880's 74 13 ¾ (348) 
                                                          
36 This is given in inches in the first instance for reasons which are made clear in chapter 7, this has 
necessitated a bit of rounding up from the more precise measurements given in millimetres which are 
contained in brackets.  
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Hayford Mill, Kersebonny 
Road, Cambusbarron 
Stirlingshire 1865 85 14 ¾ (382) 
Standard oil Works, 54 Admiral 
Street 
Glasgow 1898 85 14 ½ (370) 
Victoria Cottages, Luthermuir 
main street 
Angus 1880's 70 13 (330) 
Alva Ice House, Woodlands 
Park, Alva 
Clackmanna
nshire 
1830 72 13 (336) 
Cleansing Depot, 142-4 Bell 
Street, Glasgow 
Glasgow 1896 73 13 (334) 
Jordanhill Co-operative 
Housing, 1-23 Munro Place 
Glasgow 1877 79 14 (361) 
Rumford Works, 233 London 
Road  
Glasgow 1892 79 14 ¼ (367) 
Pineapple Garden Wall Clackmanna
nshire 
1761 64 12 (306) 
Dalmarnock Gas Works, 122 
Old Dalmarnock Road 
Glasgow 1871 72 13 (332) 
Railway Stables, 174 Bell 
Street, Glasgow 
Glasgow 1900 77 13 ¾ (350) 
New Lanark Mill number 3 Lanarkshire 1826 74 13 (332) 
Lennox Foundry, Wilson Street, 
Alexandria 
Renfrewshire 1870's 78 15 (388) 
Lower Granton Road, Stone 
Facade 
Edinburgh 1848 74 12 ¾ (326) 
Glebe Sugar Refinery, Kerr 
Street Greenock 
Renfrewshire 1865 63 12 (309) 
Kinning Park Colour Works, 73 
Milnpark Street 
Glasgow 1892 85 14 ¾ (380) 
Mission Hall, 29 East Campbell 
Street, Glasgow 
Glasgow 1875 90 15 ¾ (400) 
Rosemount Building, 
Gardeners Crescent, 
Edinburgh 
Edinburgh 1857 77 13 ¼ (341) 
Estate Housing, 624-644 Crow 
Road, Glasgow 
Glasgow 1885 84 15 (384) 
East Cottages, Lower Granton 
Road 
Edinburgh 1848 60 10 ½ (271) 
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Minard Hall Argyll 1899 79 14 ¼ (364) 
Colliery, Muredean Road, 
Newtongrange 
Midlothian 1875 74 13 ½ (344) 
Hamilton Cloth Factory, 32 
Burnbank Road, Hamilton 
Lanarkshire 1855 95 16 ¼ (413) 
St Sophia’s Church, 9 Bentinck 
Street, Galston 
Ayrshire 1885 72 13 (330) 
Luthermuir main street, over 
cladding 
Angus 1850's 75 13 ¼ (342) 
104-118 Tradeston Street, 
Glasgow 
Glasgow 1896 80 14 (355) 
Glentana Mill, West Stirling 
Street, Alva 
Clackmanna
nshire 
1887 79 15 ½ (398) 
Greenhead Works, 45 
Greenhead Street, Glasgow 
Glasgow 1888 85 15 ¼ (394) 
Errol, Church Lane Perthshire 1890s 80 14 ¾ (374) 
Kinning Park Pumping Station, 
100 Seaward Street 
Glasgow 1900 75 13 (334) 
St Paul’s Church, 53 Galston 
Road, Hurlford 
Ayrshire 1856 70 13 (331) 
Granton Warehouse, West 
Harbour Road, Granton 
Edinburgh 1845 75 13 (330) 
Tenement, Sword Street, 
Glasgow 
Glasgow 1890s 80 15 (380) 
The Square, Newtongrange Midlothian 1895 82 14 ¾ (376) 
Pipe Factory, 42 Bain Street, 
Glasgow 
Glasgow 1875 88 15 ½ (397) 
Logie School House Angus 1850s 78 14 1/3 (366) 
5th Street, Newtongrange,  Midlothian 1875 80 14 ¾ (374) 
58-72 Tobago Street, Glasgow Glasgow 1883 83 14 ½ (371) 
Gourock Rope Works, Bay 
Street, Port Glasgow 
Renfrewshire 1866 80 14 (346) 
5-7 Clarence Street / Hood 
Street, Greenock 
Renfrewshire 1880s 74 14 (353) 
Clyde Place, glazed brick 
arches 
Glasgow 1890's 80 14 (350) 
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119-123 James Street Glasgow Glasgow 1890's 73 14 (355) 
Victorian Toilets, Rothesay 
Pier, Bute 
Argyll 1899 81 13 ¾ (348) 
Bonnington Sugar Refinery, 
Bonnington Road, Leith 
Edinburgh 1865 80 13 ¾ (350) 
Inchbrayock Viaduct, Montrose Angus 1878 82 14 (358) 
Larbert Viaduct Stirlingshire 1848 76 13 (340) 
Fort George, Points Battery Highland 1748 60 11 (279) 
58 Upper Craigs Street Stirlingshire 1891 75 13 ½ (344) 
2 Ratcliffe Terrace Edinburgh 1890's 85 14 ½ (368) 
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Appendix 10: Full list of buildings with angled walls other than 90 degrees (12) 
Building Location Date Angled 
Hydraulic Pumping Station, Princes Dock, 
Glasgow 
Glasgow 1894 Angled 
28 Annfield Street, Baltic Works, Chimney Dundee 1864 Angled 
Argyll Brewery, St Andrews Fife 1865 Angled 
Warehouse, 19-37 Otago Street, Glasgow Glasgow 1887 Angled 
Hayford Mill, Kersebonny Road, Cambusbarron Stirlingshire 1865 Angled 
The Square, Newtongrange Midlothian 1895 Angled 
Kinfauns Farm Chimney Perthshire 1870's Angled 
Rear of 3 John Finnie Street, Kilmarnock Ayrshire 1880's Angled 
Errol Station, level crossing building Perthshire 1870's Angled 
St Sophia’s Church, 9 Bentinck Street, Galston Ayrshire 1885 Angled / 
Birdsmouth  
Templeton’s Carpet Factory, 62 Templeton Street Glasgow 1888 Angled 
Glebe Sugar Refinery, Kerr Street Greenock Renfrewshire 1865 Angled 
 
Appendix 11: Full list of buildings which incorporate curved walling (14) 
Building Location Date Angled / Curved 
St Sophia’s Church, 9 Bentinck Street, Galston Ayrshire 1885 Curved 
Glebe Sugar Refinery, Kerr Street Greenock Renfrewshire 1865 Curved 
Templeton’s Carpet Factory, 62 Templeton Street Glasgow 1888 Curved 
37 Eglinton Street Glasgow 1830's Curved 
Housing, Bridgegate Glasgow 1820's Curved 
Rosebank Distillery, Camelon Road Falkirk 1890's Curved 
Castle Huntly Ice House, Kinfauns, Perthshire Perthshire 1692 Curved 
Pipe Factory, 42 Bain Street, Glasgow Glasgow 1875 Curved 
Sydney Street, Calton Glasgow 1820’s Curved 
Wolfcraig Building, Dumbarton Road, Stirling Stirlingshire 1897 Curved 
7 Bruce Street, Dumbarton Dunbartonshire 1870's Curved 
Newbattle Abbey Ice House, Newbattle Midlothian 1790s Curved 
Alva Ice House, Woodlands Park, Alva Clackmannanshire 1830 Curved 
1-45 Abbotsford Place Glasgow 1836 Curved 
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Appendix 12: Full list of polychromatic buildings (64) 
Building Location Date Where used 
Church, main Street, 
Gaurdbridge, Fife 
Fife 1882 Arches / quoins / string course 
119-123 James Street Glasgow Glasgow 1890's Quoins / reveals / arches / 
string course 
Cottages, 34 / 100 Main Street 
Newtongrange 
Midlothian 1872 Quoins / reveals / decorative 
embellishments 
Rosemount Building, Gardeners 
Crescent, Edinburgh 
Edinburgh 1857 Arches / reveals / quoins / 
decorative embellishment 
Croftingea Printworks, Alexandria Dunbartonshire 1860s Arches / quoins / reveals / 
string course / cornice 
58-72 Tobago Street, Glasgow Glasgow 1883 Arches / quoins / reveals 
215 Causewayside Street Edinburgh 1880's Arches 
Rumford Works, 233 London 
Road  
Glasgow 1892 Arches / reveals 
Errol, Church Lane Perthshire 1890s Quoins / reveals 
28 Annfield Street, Baltic Works, 
Chimney 
Dundee 1864 Quoins / string course 
Argyll Brewery, St Andrews Fife 1865 Quoins 
Bower Mill, (Blinshall) 31 
Douglas Street, Dundee 
Dundee 1866 Quoins / reveals / arches / 
decorative embellishment 
Cox’s Stack, Lochee Dundee 1865 Quoins / string courses / 
decorative embellishment 
Errol High Street (Picture House) Perthshire 1890's Quoins / reveals / arches / 
string course 
47 Upper Gray Street Edinburgh 1870's Arches / reveals / string course 
Barrowfield Weaving Factory, 
103-111 French Street 
Glasgow 1889 Decorative embellishments / 
string course 
Kinning Park Colour Works, 73 
Milnpark Street 
Glasgow 1892 Arches / reveals / string course 
Glebe Sugar Refinery, Kerr 
Street Greenock 
Renfrewshire 1865 Arches / quoins / reveals 
11-13 Crichton Street Dundee Dundee 1893 Decorative embellishments 
Pipe Factory, 42 Bain Street, 
Glasgow 
Glasgow 1875 Arches / reveals / string 
courses / decorative 
embellishments 
Errol Station, level crossing 
building 
Perthshire 1870's Quoins / reveals / string course 
St Madoes Village Hall Perthshire 1870's Quoins / reveals 
James Watt Docks, Greenock, 
Sugar Warehouse 
Renfrewshire 1885 Quoins / Arches / reveals 
Warehouse, 19-37 Otago Street, 
Glasgow 
Glasgow 1887 Arches / reveals 
31-33 Admiral Street, Rivet 
Works 
Glasgow 1870's Arches / quoins / reveals 
Minard Hall Argyll 1899 Quoins / arches / reveals 
Templeton’s Carpet Factory, 62 
Templeton Street 
Glasgow 1888 Decorative embellishment 
Glentana Mill, West Stirling 
Street, Alva 
Clackmannanshire 1887 Arches / reveals / string course 
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Building Location Date Where used 
Estate Housing, 624-644 Crow 
Road, Glasgow 
Glasgow 1885 Arches / reveals 
Jordanhill Co-operative Housing, 
1-23 Munro Place 
Glasgow 1877 Arches / quoins 
Anderston Grain Mill, 27 
Washington Street 
Glasgow 1865 Quoins / arches / reveals 
104-118 Tradeston Street, 
Glasgow 
Glasgow 1896 decorative 
Lennox Foundry, Wilson Street, 
Alexandria 
Renfrewshire 1870's Arches / reveals 
Lochend Road, Gartcosh Lanarkshire 1870's Reveals / Quoins 
Kingston Engine Works, 71 
Milnpark Street 
Glasgow 1873 Arches 
Lighthouse Depot, West Harbour 
Road, Granton 
Edinburgh 1880 Arches 
Housing, Hawkhill Road, 
Kincardine 
Fife 1890s Arches / reveals / quoins 
Isolated building near Usan, 
polychromatic 
Angus 1860's Arches / quoins / reveals 
Kingston Grain Mill, 21-3 West 
Street, Glasgow 
Glasgow 1875 Arches / reveals / string course 
Standard oil Works, 54 Admiral 
Street 
Glasgow 1898 Arches / quoins / reveals / 
string course 
Caldercruix paper mill, Shotts Lanarkshire 1870s Arches / reveals 
Hayford Mill, Kersebonny Road, 
Cambusbarron 
Stirlingshire 1865 Arches, reveals, quoins, string 
course 
Napierston terrace, Alexandria Renfrewshire 1860s Arches / quoins / Reveals 
Beltonford Housing, 27 
Edinburgh Road, Dunbar 
East Lothian 1863 Arches / quoins / reveals / 
decorative 
Kelvindale Paper Mill housing Glasgow 1864 Arches / quoins / reveals / 
string course 
East Princes Street Bakery, 
Rothesay 
Argyll 1900 Quoins / arches / reveals 
Tay Rail Bridge Approach Dundee 1887 String Course 
Greenhead Works, 45 
Greenhead Street, Glasgow 
Glasgow 1888 Arches / reveals / string course 
Polton Paper Mill, Polton Midlothian 1860's Arches / quoins / reveals 
Gorbals grain mill, 87-97 Surrey 
Street Glasgow 
Glasgow 1890 Arches / quoins / reveals 
Contractors Depot, 94 Milnpark 
Street 
Glasgow 1895 Arches / quoins / reveals 
Atlantic and Pacific Mills Paisley 1883 Arches / reveals 
Kerse Mill, Kerse Road, Stirling  Stirlingshire 1898 Arches / quoins / reveals / 
string course / oculi 
Victoria Cottages, Luthermuir 
main street 
Angus 1880's Quoins / reveals / decorative 
Stanley Street Tenement Glasgow 1880's Arches / reveals / quoins / 
string course 
5-7 Clarence Street / Hood 
Street, Greenock 
Renfrewshire 1880s Arches / quoins / reveals / 
string course 
Rosebank Distillery, Camelon Falkirk 1890's Arches / quoins / reveals 
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Building Location Date Where used 
Road 
Gourock Rope Works, Bay 
Street, Port Glasgow 
Renfrewshire 1866 Arches / reveals 
55-59 Kilbirnie Street, Refuse 
Works, Glasgow 
Glasgow 1882 Arches / string courses / 
decorative  
62 Tryst Road, Stenhousemuir Stirlingshire 1890s Arches / reveals 
38 Eliot Street, Glasgow, 
Anderston Brass foundry 
Glasgow 1870 Arches / reveals 
Victorian Toilets, Rothesay Pier, 
Bute 
Argyll 1899 Arches / quoins / / string 
courses decorative 
embellishment 
7 Bruce Street, Dumbarton Dunbartonshire 1870's reveals 
Bridge, East Hamilton Street, 
Greenock 
Renfrewshire 1885 Arches 
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Appendix 13: Full list of uses of glazed brickwork (14) 
Building Location Date 
11-13 Crichton Street Dundee Dundee 1893 
Barrowfield Weaving Factory, 103-111 French Street Glasgow 1889 
2 Ratcliffe Terrace Edinburgh 1890's 
Templeton’s Carpet Factory, 62 Templeton Street Glasgow 1888 
Glasgow City Chambers, George Square, Glasgow Glasgow 1885 
Clyde Place, glazed brick arches Glasgow 1890's 
Pend, Olympia Street, Govan Glasgow 1880's 
Rear of Dunlop Street, Kilmarnock Ayrshire 1880's 
58 Upper Craigs Street Stirlingshire 1891 
Victorian Toilets, Rothesay Pier, Bute Argyll 1899 
Albion Street, Glasgow Glasgow 1890's 
Rear of 3 John Finnie Street, Kilmarnock Ayrshire 1880's 
Kingston Street Under Bridge (Glazed) Glasgow 1890's 
Nenthorn House, Kelso, Roxburghshire Dumfriesshire 1893 
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Appendix 14: Full list of pilasters noted with details of width, bond and 
polychromatic work (15 Buildings, 17 examples) 
Building Date Width Bond Polychromatic 
Houldsworth’s mill, 87 
- 105 Cheapside 
Street 
1804 3 ½  SSSH 
HSSS 
No 
Hamilton Cloth 
Factory, 32 Burnbank 
Road, Hamilton 
1855 3 SSS 
HSSH 
HCHHHCH 
No 
Glebe Sugar 
Refinery, Kerr Street, 
Greenock 
1865 4 SSSS 
HSSSH 
HCHHHHHCH 
Yes 
Rosemount Building, 
Gardeners Crescent, 
Edinburgh 
1857 4 SSSS 
HSSSH 
Yes 
104-118 Tradeston 
Street, Glasgow 
1896 1 S 
HH 
No 
Hayford Mill, 
Kersebonny Roan, 
Cambusbarron 
(Narrow) 
1865 2 SS 
HHH 
Yes 
Hayford Mill, 
Kersebonny Roan, 
Cambusbarron 
(Wide) 
1865 3 SSS 
HSSH 
HCHHHCH 
Yes 
Bonded Warehouse, 
Strand Street 
Kilmarnock (narrow) 
1879 1 S 
HH 
No 
Bonded Warehouse, 
Strand Street 
Kilmarnock (wide) 
1879 2 ½  SSH 
HSS 
No 
Cleansing Depot, 
142-4 Bell Street, 
Glasgow 
1896 6 SSSSSS Yes 
St Paul’s Church, 53 
Galston Road, 
Hurlford, Ayrshire 
1855 1 ½  SH 
HS 
No 
5-7 Clarence Street / 
Hood Street, 
Greenock 
1880s 3 SCHCS 
HSSH 
SSS 
Yes 
Barrowfield Weaving 
Factory, 103-111 
French Street, 
Glasgow 
1889 2 SS 
HSH 
SHH 
No 
Rumford Works, 233 
London Road 
1892 2 ½  HSS 
SHH 
Yes 
Kerse Road 
Warehouse, Stirling 
1890s 3 SCHCS  
HSSH 
SSS 
Yes 
215, Causewayside 
Street, Edinburgh 
1880s 3 HSSH 
SSS 
Yes 
Errol Picture House 1890’s 2 SS 
HSH 
Yes 
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Appendix 15: Full list of dogtooth (10) and dentil courses (11) 
buildings included 
Building Location Date 
dentil 
dogtooth 
Barrowfield Weaving Factory, 103-111 French 
Street 
Glasgow 1889 Dentil 
Greenhead Works, 45 Greenhead Street, 
Glasgow 
Glasgow 1888 Dentil 
Haymarket Flower Mill Housing, Devon Place Edinburgh 1864 Dentil 
Tenement, Troqueer Road, Dumfries Dumfriesshire 1880s Dentil 
Rosemount Building, Gardeners Crescent, 
Edinburgh 
Edinburgh 1857 Dentil 
Glentana Mill, West Stirling Street, Alva Clackmannanshire 1887 Dentil 
Warehouse, 19-37 Otago Street, Glasgow Glasgow 1887 Dentil 
Jordanhill Co-operative Housing, 1-23 Munro 
Place 
Glasgow 1877 Dentil 
5-7 Clarence Street / Hood Street, Greenock Renfrewshire 1880s Dentil 
Dalmarnock Gas Works, 122 Old Dalmarnock 
Road 
Glasgow 1871 Dentil 
Kingston Grain Mill, 21-3 West Street, Glasgow Glasgow 1875 Dogtooth 
Gorbals grain mill, 87-97 Surrey Street Glasgow Glasgow 1890 Dogtooth 
58-72 Tobago Street, Glasgow Glasgow 1883 Dogtooth 
Standard oil Works, 54 Admiral Street Glasgow 1898 Dogtooth 
Errol High Street (Picture House) Perthshire 1890's Dogtooth 
Kinning Park Colour Works, 73 Milnpark Street Glasgow 1892 Dogtooth 
104-118 Tradeston Street, Glasgow Glasgow 1896 Dogtooth 
215 Causewayside Street Edinburgh 1880's Dogtooth 
Cottages, 34 / 100 Main Street Newtongrange Midlothian 1872 Dogtooth 
Dovecote, Stirling Road, Kippen Stirlingshire 1780s Dogtooth / 
Dentil 
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Appendix 16: Full list of cavity walled buildings with details of bond, leaf 
thickness and method of tying (21) 
Building Location Date Bond 
Outer leaf Cavity Inner 
leaf 
Method of 
tying 
Cathedral Court, 25 
Rottenrow, Glasgow 
Glasgow 1892 N/A  2 ½   Iron ties 
Royal Bank Buildings, 
High Street, 
Laurencekirk 
Angus 1890 s Stretcher 2 ½    Iron ties 
Tofthill Farm Cottages, 
Perthshire 
Perthshire 1828 N/A     
Birch (various 
nonspecific cavity 
walled building 
 1873 N/A 4 ½  2 ½  4 ½  Iron ties or 
special bricks 
Housing, Hawkhill 
Road, Kincardine 
Fife 1890s Stretcher 4 ½    Iron ties / 
arches at 
openings 
Bonded Warehouse, 
Strand Street, 
Kilmarnock 
Ayrshire 1879 Stretcher, 
Flemish 
bond 
every 4th 
course 
4 ½    Header bricks 
Tenement, Strand 
Street Kilmarnock  
Ayrshire 1870s Stretcher, 
header 
every 3rd 
brick / 4th 
course 
4 ½    Header bricks 
Glasgow City 
Chambers, George 
Square, Glasgow 
Glasgow 1885 Inner leaf 
English, 
outer leaf 
stone 
 2  Iron ties 
every 4th 
course 2 feet 
apart 
Gable, 74 Orchard 
Street, Glaston, 
Ayrshire (red) 
Ayrshire 1870's Stretcher 4 ½    Iron ties 
Biggar, North Back 
Road 
Lanarkshire 1890's Stretcher 
(probable 
brick on 
edge) 
   Iron ties / 
sills and 
lintel 
Rosemount Building, 
Gardeners Crescent, 
Edinburgh 
Edinburgh 1857 irregular 4 ½  6.2 4 ½  Metal ties 
Arches at 
opening 
Nenthorn House, 
Kelso, Roxburghshire 
Dumfriessh
ire 
1893 N/A    Iron ties 
78 High Street, 
Dunblane (side 
elevation) 
Stirlingshire 1890’s stretcher 
(5th 
course 
Flemish) 
4 ½    Header bricks 
10 Spittal Street, 
Stirling 
Stirlingshire 1890’s Stretcher, 
Flemish 
every 6th 
course 
4 ½    Header bricks 
Tenement, Broom Dumfriessh 1900 Outer leaf 9 2 ½  4 ½  Iron ties 
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Building Location Date Bond 
Outer leaf Cavity Inner 
leaf 
Method of 
tying 
Road, Dumfries ire Scottish 
3/1 inner 
stretcher 
Errol Station, level 
crossing building 
Perthshire 1870's Stretcher 4 ½    Iron ties 
Luggerwood Street, 
Newtongrange 
Midlothian 1875 Scottish 
5/1 and 
Stretcher 
4 ½    Iron ties 
Buchlyvie tenement Stirlingshire 1890's Stretcher, 
Flemish 
every 5th 
course 
4 ½    Header bricks 
Errol, Church Lane Perthshire 1890s Stretcher 4 ½    Iron ties / 
sills and 
lintels 
23 Newhouse Road, 
Stirling 
Stirlingshire 1890's stretcher 4 ½    Iron ties 
Cottages, 34 / 100 
Main Street 
Newtongrange 
Midlothian 1872 Rat trap    Header bricks 
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Appendix 17: Full list of internal walls (13) 
Building Location Date 
Broomdykes Farm Cottages, Duns Berwickshire 1870s 
Edinburgh Exhibition Tenement Edinburgh 1886 
Gatehouse, Keir Estate, Dunblane Stirlingshire 1820s 
Eymouth Mill Cottages Borders 1870s 
Aberdeen Town House, Broad Street, Aberdeen Aberdeen 1867 
East Kilbride parish Church, Montgomery Street Lanarkshire 1867 
Tenement, 37 Bridge Street Glasgow Glasgow 1870's 
Logie School House Angus 1850s 
Tenement, Sword Street, Glasgow Glasgow 1890s 
Tenement, Earl Grey Court (internal) Edinburgh 1870's 
Barloch Street Tenement (internal) Glasgow 1870's 
Kelvinside Court Tenement Glasgow 1880's 
Yester House, Gifford East Lothian 1710 
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Appendix 18: Full list of walls formed of brick and other materials (35) 
Building Location Date composite 
Bennet of Grubert Wall, Inverquharity Angus 1707 ashlar 
Delftfield pottery Glasgow 1748 ashlar 
All Saints Episcopal Church, Inveraray Argyll 1886 ashlar 
Glasgow City Chambers, George Square, 
Glasgow 
Glasgow 1885 ashlar 
Inveraray Castle, Inveraray, Argyll  Argyll 1776 ashlar 
Rosneath Castle, Rosneath peninsula, Argyll  Argyll 1770’s ashlar 
Taymouth Castle, Kenmore, Perthshire Perthshire 1820 ashlar 
Nenthorn House, Kelso, Roxburghshire Dumfriesshire 1893 ashlar 
Holy Trinity Church, Dumbarton Road, 
Stirling 
Stirlingshire 1875 ashlar 
Luthermuir main street, over cladding Angus 1850's cladding 
Logie School House Angus 1850s cladding 
Woodville, 104 Main Street, Lawrencekirk Angus 1880's cladding 
81 High Street Aberdeen 1780's nogging 
Merchant’s House, Brechin Angus 1780's nogging 
Murray Street Close, Montrose Angus 1800's nogging 
Skipness Barn, Argyll Argyll 1860's nogging 
Commercial Hotel, Stromness, Orkney Orkney 1860s nogging 
Blackburn House West Lothian 1772 nogging 
Mid Mainstreet, brick arches to rear, 
Whithorn 
Dumfriesshire 1870's Other (arches / jambs / quoins) 
Fort George, Ramparts Highland 1748 Other (arches) 
Drybridge Smithy Ayrshire 1860's Other (arches) 
Morebattle Main Street, Joinery Borders 1850's Other (arches) 
House, Salen, Mull (A848) Argyll 1850's Other (jambs) 
Main Street, Evertown Dumfriesshire 1870's Other (jambs) 
Auld Panmure House, Newton Stewart, Dumfriesshire 1860's Other (quoins / jambs 
Belnahua, Firth of Lorn, Argyll Argyll 1890's Other (quoins) 
Loch Ranza, adjacent to Hotel, Arran Argyll 1890's Other (quoins) 
Panmure Garden Wall Angus 1764 rubble 
Hopetoun House Garden Wall West Lothian 1707 rubble 
Dumfries House, Cumnock, Garden wall Ayrshire 1756 rubble 
Pineapple Garden Wall Clackmannanshire 1761 rubble 
Megginch Castle, Garden Wall Perthshire 1707 rubble 
Leetown internal and external (shuttering) Perthshire 1860's shuttering 
Chapellhill Barn Perthshire 1840's shuttering 
Leetown external only (from Walker) Perthshire 1840's shuttering 
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Appendix 19: Full list of instances of the use of stone in conjunction with 
brickwork (113) 
buildings included 
Building Location Date stone 
Bonded Warehouse, Strand Street, 
Kilmarnock 
Ayrshire 1879 Arches / sills / string course 
Tenement, Strand Street Kilmarnock  Ayrshire 1870s arches / string course / capitals 
Logie School House Angus 1850s Base course 
East Cottages, Lower Granton Road Edinburgh 1848 Copes 
Kerse Mill, Kerse Road, Stirling  Stirlingshire 1898 Copes 
Estate Housing, 624-644 Crow Road, 
Glasgow 
Glasgow 1885 Copes 
Warehouse, 19-37 Otago Street, 
Glasgow 
Glasgow 1887 Copes / sills 
58-72 Tobago Street, Glasgow Glasgow 1883 copes / sills / string course 
Pipe Factory, 42 Bain Street, Glasgow Glasgow 1875 Oriel Window 
Moy Cottage, Luthermuir Angus 1890's principal elevation 
Gable, 74 Orchard Street, Glaston, 
Ayrshire (red) 
Ayrshire 1870's principal elevation 
Sauchiehall Lane Glasgow 1870's principal elevation 
Edinburgh Exhibition Tenement Edinburgh 1886 principal elevation 
Rear of 10 Colquhoun Street, Stirling Stirlingshire 1890's principal elevation 
58 Upper Craigs Street Stirlingshire 1891 principal elevation 
Rear of 3 John Finnie Street, Kilmarnock Ayrshire 1880's principal elevation 
Loreburn Terrace, Dumfries Dumfriesshire 1880's principal elevation 
5-8 Main Street, St Ninians, Stirling Stirlingshire 1880's principal elevation 
61 Bridge Street Glasgow 1870's principal elevation 
185 Buchanan Street Glasgow 1890's principal elevation / copes 
23 Newhouse Road, Stirling Stirlingshire 1890's principal elevation / copes 
141 Bridgegate Glasgow 1880's principal elevation / copes 
66 Orchard Street, Glaston Ayrshire 1890's principal elevation / copes 
22 Bridge Street Glasgow 1884 principal elevation / copes 
Lower Granton Road, Stone Facade Edinburgh 1848 principal elevation / sills 
76 Murray Place Stirling Stirlingshire 1886 principal elevation / sills 
Cleansing Depot, 142-4 Bell Street, 
Glasgow 
Glasgow 1896 principal elevation / sills 
Tenement, Mill Brae Street, Dumfries Dumfriesshire 1880's principal elevation / sills / lintels 
Biggar, North Back Road Lanarkshire 1890's principal elevation / sills / lintels / 
reveals 
Fort George, Points Battery Highland 1748 Quoins 
Kingston Engine Works, 71 Milnpark 
Street 
Glasgow 1873 Quoins 
Fort George, Ramparts Highland 1748 Quoins / copes 
Megginch Castle, Garden Wall Perthshire 1707 Quoins / copes 
Dumfries House, Cumnock, Garden wall Ayrshire 1756 Quoins / copes 
Pineapple Garden Wall Clackmannanshire 1761 Quoins / copes 
38 Eliot Street, Glasgow, Anderston 
Brass foundry 
Glasgow 1870 Sill / copes 
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buildings included 
Building Location Date stone 
The Square, Newtongrange Midlothian 1895 Sills 
Glebe Sugar Refinery, Kerr Street 
Greenock 
Renfrewshire 1865 Sills 
Contractors Depot, 94 Milnpark Street Glasgow 1895 Sills 
Stanley Street Tenement Glasgow 1880's Sills 
62 Tryst Road, Stenhousemuir Stirlingshire 1890s Sills 
Rosemount Building, Gardeners 
Crescent, Edinburgh 
Edinburgh 1857 Sills 
Errol Station, level crossing building Perthshire 1870's sills 
James Watt Docks, Greenock, Sugar 
Warehouse 
Renfrewshire 1885 Sills 
31-33 Admiral Street, Rivet Works Glasgow 1870's Sills 
Caldercruix paper mill, Shotts Lanarkshire 1870s Sills 
Croftingea Printworks, Alexandria Dunbartonshire 1860s Sills 
St Madoes Village Hall Perthshire 1870's Sills 
Rutherglen Road Mill, 187-189 Old 
Rutherglen Road 
Glasgow 1816 Sills 
Errol High Street Cement Pointing 
(1890's) 
Perthshire 1890's Sills 
Errol High Street (Adjacent Picture 
House) 
Perthshire 1880's Sills 
Standard oil Works, 54 Admiral Street Glasgow 1898 Sills 
Stanley Mill, Stanley, Perthshire Perthshire 1785 Sills 
Hayford Mill, Kersebonny Road, 
Cambusbarron 
Stirlingshire 1865 Sills 
Loom Street, Calton Glasgow 1820’s Sills 
Buchlyvie tenement Stirlingshire 1890's Sills 
Greenhead Works, 45 Greenhead 
Street, Glasgow 
Glasgow 1888 Sills 
Minard Hall Argyll 1899 Sills 
Lennox Foundry, Wilson Street, 
Alexandria 
Renfrewshire 1870's Sills 
Isolated building near Usan, 
polychromatic 
Angus 1860's Sills 
119-123 James Street Glasgow Glasgow 1890's Sills 
Lighthouse Depot, West Harbour Road, 
Granton 
Edinburgh 1880 Sills 
Atlantic and Pacific Mills Paisley 1883 Sills 
Polton Paper Mill, Polton Midlothian 1860's Sills 
Glentana Mill, West Stirling Street, Alva Clackmannanshire 1887 Sills 
New Lanark Mill (Brick facade) Lanarkshire 1884 Sills 
Bonnington Sugar Refinery, Bonnington 
Road, Leith 
Edinburgh 1865 Sills 
Housing, Hawkhill Road, Kincardine Fife 1890s Sills 
5-7 Clarence Street / Hood Street, 
Greenock 
Renfrewshire 1880s Sills 
Errol South Bank Road Perthshire 1890's Sills 
Granton Warehouse, West Harbour Edinburgh 1845 Sills 
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buildings included 
Building Location Date stone 
Road, Granton 
New Lanark Mill number 3 Lanarkshire 1826 Sills 
Broomward Cotton Mill, 19-21 Kerr 
Street 
Glasgow 1815 Sills 
Mission Hall, 29 East Campbell Street, 
Glasgow 
Glasgow 1875 Sills 
St Paul’s Church, 53 Galston Road, 
Hurlford 
Ayrshire 1856 Sills / arches / reveals / string course 
Errol High Street (Stone Dressing) Perthshire 1880's Sills / arches / string course / reveals 
Rumford Works, 233 London Road  Glasgow 1892 Sills / capitals 
Anderston Grain Mill, 27 Washington 
Street 
Glasgow 1865 Sills / capitals 
Luggerwood Street, Newtongrange Midlothian 1875 Sills / Copes 
Errol High Street (Picture House) Perthshire 1890's Sills / copes 
Railway Stables, 174 Bell Street, 
Glasgow 
Glasgow 1900 Sills / Copes 
Dalmarnock Gas Works, 122 Old 
Dalmarnock Road 
Glasgow 1871 Sills / copes 
Blackhall Factory, Blackhall Lane, 
Paisley 
Renfrewshire 1848 Sills / copes 
Kinning Park Colour Works, 73 Milnpark 
Street 
Glasgow 1892 Sills / copes / decorative 
Rosefield Mill, Troqueer Road, Dumfries Dumfriesshire 1886 Sills / decorative embellishment 
104-118 Tradeston Street, Glasgow Glasgow 1896 Sills / keystone / pilaster base 
Victoria Cottages, Luthermuir main 
street 
Angus 1880's Sills / lintels 
Main Street, Evertown Dumfriesshire 1870's Sills / lintels 
Dairyman’s House Dunn Angus 1800 Sills / lintels 
Luthermuir main street, over cladding Angus 1850's Sills / lintels 
Woodville, 104 Main Street, 
Lawrencekirk 
Angus 1880's Sills / lintels 
Errol, Church Lane Perthshire 1890s Sills / Lintels 
Albion Street, Glasgow Glasgow 1890's Sills / lintels 
7 Bruce Street, Dumbarton Dunbartonshire 1870's Sills / lintels 
Cottages, 34 / 100 Main Street 
Newtongrange 
Midlothian 1872 Sills / lintels 
Rear of Dunlop Street, Kilmarnock Ayrshire 1880's Sills / lintels / front elevation 
East Weems Cottage Borders 1865 Sills / Lintels / principal elevation 
Stratton House, 10 Castle Place, 
Montrose 
Angus 1762 Sills / Lintels / reveals 
Flatfield Farm House Perthshire 1785 Sills / Lintels / reveals / copes 
John Mackalls House, Canonbie Dumfriesshire 1774 Sills / Lintels / reveals / quoins 
Molloyhill Farmhouse, Canonbie Dumfriesshire 1774 Sills / Lintels / reveals / quoins 
52 Murray Street, Montrose (stone 
mullions) 
Angus 1890s Sills / Lintels / reveals / string course 
Railway Terrace, Victoria Road, Brora Highland 1879 Sills / lintels / voussoirs 
Greenrigg Farmhouse, Canonbie 
(B6357) 
Dumfriesshire 1774 Sills / Lintels/ reveals / quoins 
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buildings included 
Building Location Date stone 
Houldsworth’s mill, 87 - 105 Cheapside 
Street 
Glasgow 1804 Sills / pilaster base and head 
Kingston Grain Mill, 21-3 West Street, 
Glasgow 
Glasgow 1875 Sills / string course 
Wolfcraig Building, Dumbarton Road, 
Stirling 
Stirlingshire 1897 Sills / string course 
St Sophia’s Church, 9 Bentinck Street, 
Galston 
Ayrshire 1885 Sills / string course / arch voussoirs / 
decorative 
Templeton’s Carpet Factory, 62 
Templeton Street 
Glasgow 1888 Sills / string course / decorative 
embellishments 
215 Causwayside Street Edinburgh 1880's Sills / string courses / copes 
Hydraulic Pumping Station, Princes 
Dock, Glasgow 
Glasgow 1894 Sills / Lintels 
Barrowfield Weaving Factory, 103-111 
French Street 
Glasgow 1889 Springers / decorative / sills / lintels / 
mullion 
11-13 Crichton Street Dundee Dundee 1893 String course 
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Appendix 20: Full list of camber arches with details of depth, bond and angle 
of skewback (44) 
Building Location Date Depth Bond Skewback 
Kelvindale Paper Mill housing Glasgow 1864 1 S 78 
East Cottages, Lower Granton Road Edinburgh 1848 1 ½  CSC 
H/S 
80 
Jordanhill Co-operative Housing, 1-23 Munro 
Place 
Glasgow 1877 1 S 70 
119-123 James Street Glasgow Glasgow 1890's 1 S 70 
Houldsworth’s mill, 87 - 105 Cheapside Street Glasgow 1804 1 S 
HH 
78 
Broomward Cotton Mill, 19-21 Kerr Street Glasgow 1815 1 S 81 
Rutherglen Road Mill, 187-189 Old Rutherglen 
Road 
Glasgow 1816 1 S N/A 
Lower Granton Road, Stone Facade Edinburgh 1848 1 ½  CSC 
HS 
80 
Lighthouse Depot, West Harbour Road, Granton Edinburgh 1880 1 ½  CSC 
HS 
70 
Housing, Hawkhill Road, Kincardine Fife 1890s 1 S 83 
Rosemount Building, Gardeners Crescent, 
Edinburgh 
Edinburgh 1857 1 ½  HS 
SH 
80 
Lennox Foundry, Wilson Street, Alexandria Renfrewshire 1870's 1 S 72 
Beltonford Housing, 27 Edinburgh Road, Dunbar East Lothian 1863 1 S 65 
Minard Hall Argyll 1899 1 S 80 
Greenhead Works, 45 Greenhead Street, 
Glasgow 
Glasgow 1888 1 S 80 
Buchlyvie tenement Stirlingshire 1890's 1 S 83 
Haymarket Flower Mill Housing, Devon Place Edinburgh 1864 1 S N/A 
Loom Street, Calton Glasgow 1820’s 1 S 80 
Mid Mainstreet, brick arches to rear, Whithorn Dumfriesshire 1870's 1 S 80 
Stanley Street Tenement Glasgow 1880's 1 S NA 
Sauchiehall Lane Glasgow 1870's 1 S 75 
Wolfcraig Building, Dumbarton Road, Stirling Stirlingshire 1897 1 S 80 
215 Causewayside Street Edinburgh 1880's 1 S N/A 
Isolated building near Usan, polychromatic Angus 1860's 1 S N/A 
East Princes Street Bakery, Rothesay Argyll 1900 1 S 68 
Granton Warehouse, West Harbour Road, 
Granton 
Edinburgh 1845 1 ½  CSC 
SH 
CHS 
76 
Standard oil Works, 54 Admiral Street Glasgow 1898 1 S 63 
Tenement, King Street, Doune Perthshire 1890 s 1 S 70 
Gourock Rope Works, Bay Street, Port Glasgow Renfrewshire 1866 1 S N/A 
Luthermuir main street, over cladding Angus 1850's 1 S 85 
Rear of 3 John Finnie Street, Kilmarnock Ayrshire 1880's 1 ½  SH 70 
Victorian Toilets, Rothesay Pier, Bute Argyll 1899 1 S N/A 
Flatfield Farm House Perthshire 1785 1 S 
HH 
80 
Warehouse, 19-37 Otago Street, Glasgow Glasgow 1887 1 S 60 
605 
 
 
 
Building Location Date Depth Bond Skewback 
Royal Bank Buildings, High Street, Laurencekirk Angus 1890 s 1 S 83 
Kerse Mill, Kerse Road, Stirling  Stirlingshire 1898 1 S 85 
Rumford Works, 233 London Road  Glasgow 1892 1 S 80 
55-59 Kilbirnie Street, Refuse Works, Glasgow Glasgow 1882 1 S N/A 
Estate Housing, 624-644 Crow Road, Glasgow Glasgow 1885 1 S 80 
Stratton House, Montrose Angus 1762 1 S 
HH 
83 
Railway Stables, 174 Bell Street, Glasgow Glasgow 1900 1 S 45 
Bell Street Cleansing Depot Glasgow 1896 1 S 70 
Hayford Mill, Cambusbarron Stirlingshire 1865 1 S 78 
31-33 Admiral Street, Rivet Works, Glasgow Glasgow 1870’s 1 S 75 
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Appendix 21: Full list of segmental arches with details of depth, bond and 
angle of skewback (32) 
Building Location Date Depth Bond Skewback 
Church, main Street, 
Gaurdbridge, Fife 
Fife 1882 1 S 80 
Drybridge Smithy Ayrshire 1860's 1 S 78 
Cleansing Depot, 142-4 Bell 
Street, Glasgow 
Glasgow 1896 1 ½  SH 
HS 
75 
New Lanark Mill (Brick facade) Lanarkshire 1884 1 S 75 
Polton Paper Mill, Polton Midlothian 1860's 1 HH 83 
Errol South Bank Road Perthshire 1890's 1 S 85 
5th Street, Newtongrange,  Midlothian 1875 1 S 80 
47 Upper Gray Street Edinburgh 1870's 1 S 
HH 
50 
Stanley Mill, Stanley, 
Perthshire 
Perthshire 1785 1 S 80 
Luggerwood Street, 
Newtongrange 
Midlothian 1875 1 S 78 
Bonnington Sugar Refinery, 
Bonnington Road, Leith 
Edinburgh 1865 1 S 72 
Fort George, Points Battery Highland 1748 1 S 
HH 
80 
62 Tryst Road, Stenhousemuir Stirlingshire 1890s 1 S 84 
Barrowfield Weaving Factory, 
103-111 French Street 
Glasgow 1889 1 ½  SH 62 
Errol, Church Lane Perthshire 1890s 1 S 85 
Butt of Lewis Lighthouse Lewis Highland 1862 2 HHHH 80 
Morebattle Main Street, Joinery Borders 1850's 1 S 82 
Bower Mill, (Blinshall) 31 
Douglas Street, Dundee 
Dundee 1866 1 ½  HHH 74 
55-59 Kilbirnie Street, Refuse 
Works, Glasgow 
Glasgow 1882 1 S N/A 
Estate Housing, 624-644 Crow 
Road, Glasgow 
Glasgow 1885 1 S 
HH 
60 
Railway Stables, 174 Bell 
Street, Glasgow 
Glasgow 1900 1 HH N/A 
The Square, Newtongrange Midlothian 1895 1 S 51 
Warehouse, 19-37 Otago 
Street, Glasgow 
Glasgow 1887 1 ½  SH 68 
Royal Bank Buildings, High 
Street, Laurencekirk 
Angus 1890’s 1 S 51 
Kerse Mill, Kerse Road, Stirling  Stirlingshire 1898 1 S 80 
Rumford Works, 233 London 
Road  
Glasgow 1892 1 HH 80 
Atlantic and Pacific Mills Paisley 1883 1 HH 80 
Stratton House, Montrose Angus 1762 1 S 
HH 
81 
Calton Housing, Green Street Glasgow 1820’s 1 S 54 
Clyde Place Glasgow 1890’s 2 HHHH 35 
31-33 Admiral Street, Rivet Glasgow 1870’s 1 S 80 
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Building Location Date Depth Bond Skewback 
Works, Glasgow (long) HH 
31-33 Admiral Street, Rivet 
Works, Glasgow (short) 
Glasgow 1870’s 1 ½  HS 
SH 
68 
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Appendix 22: Full list of semi circular arches with details of depth and bond 
(33) 
Building Location Date Depth Bond 
Morebattle Main Street, Joinery Borders 1850's 1 S 
Bower Mill, (Blinshall) 31 Douglas 
Street, Dundee 
Dundee 1866 1 S 
HH 
Glebe Sugar Refinery, Kerr Street 
Greenock 
Renfrewshire 1865 1 S 
Caldercruix paper mill, Shotts Lanarkshire 1870s 1 HH 
Hayford Mill, Kersebonny Road, 
Cambusbarron 
Stirlingshire 1865 1 S 
Gorbals grain mill, 87-97 Surrey 
Street Glasgow 
Glasgow 1890 1 S 
Kingston Engine Works, 71 Milnpark 
Street 
Glasgow 1873 1 S 
Kinning Park Pumping Station, 100 
Seaward Street 
Glasgow 1900 2 HHHH 
Hamilton Cloth Factory, 32 Burnbank 
Road, Hamilton 
Lanarkshire 1855 1 SH 
Kingston Grain Mill, 21-3 West Street, 
Glasgow 
Glasgow 1875 2 HSH 
James Watt Docks, Greenock, Sugar 
Warehouse 
Renfrewshire 1885 1 S 
Railway Terrace, Victoria Road, Brora Highland 1879 1 S 
HC 
Mission Hall, 29 East Campbell 
Street, Glasgow 
Glasgow 1875 2 SS 
HSH 
Croftingea Printworks, Alexandria Dunbartonshire 1860s 1 S 
Errol High Street (Picture House) Perthshire 1890's 1 S 
Dalmarnock Gas Works, 122 Old 
Dalmarnock Road 
Glasgow 1871 1 S 
Dalmarnock Ironworks, Dunn Street, 
Glasgow 
Glasgow 1873 1 S 
St Sophia’s Church, 9 Bentinck 
Street, Galston 
Ayrshire 1885 1 S 
Pipe Factory, 42 Bain Street, 
Glasgow 
Glasgow 1875 1 ½  SH 
Glentana Mill, West Stirling Street, 
Alva 
Clackmannanshire 1887 1 S 
Blackhall Factory, Blackhall Lane, 
Paisley 
Renfrewshire 1848 1 S 
Colliery, Muredean Road, 
Newtongrange 
Midlothian 1875 1 ½  HHH 
38 Eliot Street, Glasgow, Anderston 
Brass foundry 
Glasgow 1870 2 ½  HHHHH 
Clyde Place, glazed brick arches Glasgow 1890's 1 ½  HHH 
5-7 Clarence Street / Hood Street, 
Greenock 
Renfrewshire 1880s 1 S 
Kinning Park Colour Works, 73 
Milnpark Street 
Glasgow 1892 5 ½  HSHSHHH
S 
58-72 Tobago Street, Glasgow Glasgow 1883 2 SS 
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Building Location Date Depth Bond 
55-59 Kilbirnie Street, Refuse Works, 
Glasgow 
Glasgow 1882 1 S 
Estate Housing, 624-644 Crow Road, 
Glasgow 
Glasgow 1885 1 S 
Templeton’s Carpet Factory, 62 
Templeton Street 
Glasgow 1888 2 ½  SHS 
11-13 Crichton Street Dundee Dundee 1893 1 S 
HH 
Railway Stables, 174 Bell Street, 
Glasgow 
Glasgow 1900 1 HH 
The Square, Newtongrange Midlothian 1895 1 S 
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Appendix 23: Full list of other forms of arch (6) 
Building Location Date Arches 
Templeton’s Carpet 
Factory, 62 
Templeton Street 
Glasgow 1888 Gothic 
11-13 Crichton 
Street Dundee 
Dundee 1893 Ogee 
Hayford Mill, 
Kersebonny Road, 
Cambusbarron 
Stirlingshire 1865 Three Centred 
104-118 Tradeston 
Street, Glasgow 
Glasgow 1896 Gothic 
Anderston Grain 
Mill, 27 Washington 
Street 
Glasgow 1865 Gothic 
Elliptical 
Triple Kirks Church, 
Schoolhill Road 
Aberdeen 1844 Gothic 
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Appendix 24: Full list of oculi with details of depth, bond, specials and 
polychromatic work (16) 
Building Date Depth Bond Specials Polychromatic 
Blackhall Street 
Factory, Paisley 
1848 1 1 ring, single 
stretcher 
No No 
Errol High Street, 
Picture House 
1890's 1 1 ring, single 
stretcher 
No Yes 
Kingston grain mil, 
Glasgow 
1875 1 1 ring, single 
stretcher 
No Yes 
Gourock Rope 
Works, Bay Street, 
Port Glasgow 
1866 1 Alternating 
courses of single 
stretcher / double 
header 
Yes Yes 
James Watt Dock, 
Greenock, Sugar 
Warehouse 
1885 1 1 ring, single 
stretcher 
No Yes 
38 Eliot Street, 
Glasgow, 
Anderston Brass 
foundry 
1870 1 ½  3 rings of 
headers, outer 
specials 
Yes Yes 
Caldercruix paper 
mill, Shotts 
1870s 1 1 ring, single 
stretcher 
yes No 
Gorbals grain mill, 
Surrey Street 
Glasgow 1 
1890 1 1 ring, single 
stretcher 
No Yes 
Gorbals grain mill, 
surrey street 
Glasgow 2 
1890 1 Double header, 1 
recessed half a 
brick 
No Yes 
Kerse Mill, Stirling 1898 2 4 rings of headers No Yes 
Pipe Factory, Bain 
Street, Glasgow 
1875 1 1 ring, special 
stretcher 
Yes Yes 
Kinning Park 
Colour Works, 73 
Milnpark Street, 
Glasgow 
1892 1 ½ header and 
special stretcher 
Yes Yes 
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Admiral street rivet 
works, Glasgow 
1870’s 1 1 ring, single 
stretcher 
No Yes 
Templeton Carpet 
Factory, Glasgow 
1888 2 2 rings of 
stretchers 
Yes Yes 
Tobago Street, 
Glasgow 
1883 1 1 ring, single 
stretcher 
No Yes 
Crow Road 
Housing, Glasgow 
1885 1 1 ring, single 
stretcher 
No No 
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Appendix 25: Full list of vaulted structures (11) 
Building Location Date vaulting 
Fort George, Points Battery Highland 1748 Groined 
Chanonry Vaulting Aberdeen 1790's Groined 
Ballintore Castle, Lintrathen Angus 1859 Groined 
Dalquharran Castle, Dailly, South Ayrshire Ayrshire 1782 Groined 
Princes Street Vaulting Edinburgh 1780's Barrel 
Castle Huntly Ice House, Kinfauns, Perthshire Perthshire 1692 Barrel 
Glasgow City Chambers, George Square, Glasgow Glasgow 1885 Barrel 
Tugnet Ice House, Speybey, Moray Highland 1783 Barrel 
Rosehearty Icehouse, Aberdlour Fife 1790s Barrel 
Fort George, Ramparts Highland 1748 Barrel 
Alva Ice House, Woodlands Park, Alva Clackmannanshire 1830 Barrel 
 
 
Appendix 26: Full list of brick arched fireproof flooring (16) 
Building Location Date 
Atlantic and Pacific Mills Paisley 1883 
Broadford Works, Aberdeen, Maberley Street Aberdeenshire 1808 
Camperdown Works, Methven Street, Dundee Dundee 1868 
Glasgow City Chambers, George Square, Glasgow Glasgow 1885 
New Lanark Mill (Brick facade) Lanarkshire 1884 
Coffin Mill in Dundee Dundee 1828 
South Mills Dundee 1864 
Gourock Rope Works, Bay Street, Port Glasgow Renfrewshire 1866 
Reliefland, Main Street South, Inveraray Argyll 1775 
Rutherglen Road Mill, 187-189 Old Rutherglen Road Glasgow 1816 
Garnock Mill, Kilbirnie, Ayrshire Ayrshire 1834 
Bonnington Sugar Refinery, Bonnington Road, Leith Edinburgh 1865 
West Bridge Mills in Kirkcaldy Fife 1857 
John Street works, Arbroath Angus 1835 
New Lanark Mill number 3 Lanarkshire 1826 
Houldsworth’s mill, 87 - 105 Cheapside Street Glasgow 1804 
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Appendix 27: Full list of engineered structures by structure type (71) 
Building Location Date Type 
Larbert Viaduct Stirlingshire 1848 Engineered (bridge) 
Inchbrayock Viaduct, Montrose Angus 1878 Engineered (bridge) 
Stoneybrae Bridge, Paisley Renfrewshire 1842 Engineered (bridge) 
Newbattle Viaduct Midlothian 1849 Engineered (bridge) 
Kilmarnock Viaduct Ayrshire 1850 Engineered (bridge) 
Dunglass Viaduct East Lothian 1840 Engineered (bridge) 
Lesmahagow Viaduct Lanarkshire 1883 Engineered (bridge) 
Ruthriestone Railway Bridge Aberdeenshire 1853 Engineered (bridge) 
Waverly Station Arches Edinburgh 1870's Engineered (bridge) 
Dunblane Viaduct Stirlingshire 1848 Engineered (bridge) 
Bell Street Bridge Glasgow 1870 Engineered (bridge) 
Cauldcotes Bridge Angus 1870's Engineered (bridge) 
Stanley Railway Bridge Perthshire 1856 Engineered (bridge) 
Dyce railway bridge Aberdeenshire 1854 Engineered (bridge) 
Cullen viaduct Banffshire 1886 Engineered (bridge) 
Tay Rail Bridge Approach Dundee 1887 Engineered (bridge) 
Kinclaven bridge Perthshire 1870's Engineered (bridge) 
Jack arch bridge Alyth Perthshire 1880's Engineered (bridge) 
Bridge of Newe Aberdeenshire 1858 Engineered (bridge) 
Bridge, East Hamilton Street, Greenock Renfrewshire 1885 Engineered (bridge) 
Osborne Street Bridge Glasgow 1864 Engineered (bridge) 
Molendinar Street Bridge Glasgow 1870 Engineered (bridge) 
Kingston Street Under Bridge (Glazed) Glasgow 1890's Engineered (bridge) 
Clyde Place, glazed brick arches Glasgow 1890's Engineered (bridge) 
Cupar Gas Works Fife 1839 Engineered 
(chimney) 
Dens Works Chimney Dundee 1860's Engineered 
(chimney) 
St Rollox Works Chimney Glasgow 1842 Engineered 
(chimney) 
Chalkielaw Farm Chimney Berwickshire 1830's Engineered 
(chimney) 
Dunipace Steading Chimney Stirlingshire 1830's Engineered 
(chimney) 
Overfeild Farm Chimney East Lothian 1840’s Engineered 
(chimney) 
Samuelston Farm Chimney East Lothian 1840’s Engineered 
(chimney) 
Hallhill Steading Chimney, Dunbar East Lothian 1840’s Engineered 
(chimney) 
Caledonian Distillery, Dalry Road Edinburgh 1870's Engineered 
(chimney) 
28 Annfield Street, Baltic Works, Chimney Dundee 1864 Engineered 
(chimney) 
Argyll Brewery, St Andrews Fife 1865 Engineered 
(chimney) 
Sanday Farm Chimney Orkney 1840’s Engineered 
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Building Location Date Type 
(chimney) 
Kinghorn Flax Mill Chimney Fife 1800 Engineered 
(chimney) 
Gas Works Chimney Edinburgh 1847 Engineered 
(chimney) 
Nave Island chimney, Islay Argyll 1820's Engineered 
(chimney) 
Cox’s Stack, Lochee Dundee 1865 Engineered 
(chimney) 
Port Dundas Chimney Glasgow 1860 Engineered 
(chimney) 
Oban Distillery Argyll 1880's Engineered 
(chimney) 
Kinfauns Farm Chimney Perthshire 1870's Engineered 
(chimney) 
Longpark Pottery Kiln, Kilmarnock Ayrshire 1888 Engineered (kiln / 
cone) 
Glass Cone, Glasshouse Loan, Alloa Clackmannanshire 1820 Engineered (kiln / 
cone) 
Leith Glass Cone Edinburgh 1747 Engineered (kiln / 
cone) 
Dumbarton Glass Cone Renfrewshire 1777 Engineered (kiln / 
cone) 
Dunmore Pottery Kiln Stirlingshire 1860's Engineered (kiln / 
cone) 
St Rollox flint works Kiln Glasgow 1838 Engineered (kiln / 
cone) 
Butt of Lewis Lighthouse Lewis Highland 1862 Engineered 
(lighthouse) 
Corran Lighthouse Fort William 1857 Engineered 
(lighthouse) 
North Unst Lighthouse Shetland 1856 Engineered 
(lighthouse) 
Ruvaal Islay Lighthouse Islay Argyll 1857-
9 
Engineered 
(lighthouse) 
MacArthur’s Head Lighthouse Islay Argyll 1861 Engineered 
(lighthouse) 
St Abbs Head Lighthouse Berwickshire 1862 Engineered 
(lighthouse) 
Monach Isles Lighthouse North Unst Orkney 1864 Engineered 
(lighthouse) 
Auskerry Lighthouse Orkney 1866 Engineered 
(lighthouse) 
Loch Indaal Lighthouse Islay Argyll 1869 Engineered 
(lighthouse) 
Start Point Lighthouse Orkney 1870 Engineered 
(lighthouse) 
Fidra Lighthouse Firth of Forth 1885 Engineered 
(lighthouse) 
Sule Skerry Lighthouse Orkney 1894 Engineered 
(lighthouse) 
North Ronaldsay Lighthouse Orkney 1853 Engineered 
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Building Location Date Type 
(lighthouse) 
Rubha Nan Gall Lighthouse Mull Argyll 1857 Engineered 
(lighthouse) 
Anderston Tunnel Glasgow 1895 Engineered (tunnel) 
Cowlairs Tunnel, Glasgow Queen Street 
Station 
Glasgow 1842 Engineered (tunnel) 
Scotland Street Tunnel Edinburgh 1842 Engineered (tunnel) 
Winchburgh Tunnel West Lothian 1842 Engineered (tunnel) 
Falkirk Tunnel Stirlingshire 1842 Engineered (tunnel) 
Kippenross Tunnel, Dunblane Stirlingshire 1848 Engineered (tunnel) 
Whitrope Tunnel Scottish Borders 1862 Engineered (tunnel) 
Neidpath Tunnel Scottish Borders 1864 Engineered (tunnel) 
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